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| TANKS fo power pice 


The tanks for modern mechanized warfare are very much in 





































the public consciousness as our nation goes “‘all-out’’ for 
defense. Power plants, strategic and all-important centers of 
our modern mechanized world, also need their tank defense. 





They get it in deaerators and deaerating heaters, which defend the 
plant against the attack of oxygen corrosion in boilers and the feed- 
water system. Deaerating equipment has so well proved its effectiveness 
in corrosion warfare, that practically all modern, well designed plants 
use deaerating units. As an example, the one illustrated at the right. 


Speaking of tanks and war, the U. S. Navy is using deaera- 
tors on practically all of its scores of new vessels now build- 





ing. Incidentally, the Navy calls these units ‘‘deaerating feed 
tanks.”’ Elliott, of course, is building many of them. But, of 
course, an Elliott deaerating unit is much more than an excellent tank 
job. There are more than 20 years of experience back of the design of 
Elliott units. You can be sure that the smallest details of water and steam 
distribution, the proper location and proportion of contact areas, the 
regulation of steam and water flow, the accessibility of parts and the 
designing of the whole unit to your requirements are backed by long 
experience in the practical art of deaeration. 


Elliott deaerating units are made in a complete range of 





sizes. We fit them exactly to your heat balance and space 
limitations. Best of all, they operate smoothly and efficiently, 





heating exactly to the saturated temperature of the steam 
supplied to the unit and giving deaeration right down to zero if you 





want it. 





Your defense against corrosion is perfect with an Elliott deaerator. 


ELLIOTT COMPANY 


Deaerator and Heater Department 
JEANNETTE, PA. 


District Offices in Principal Cities 
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ORDERS and 
REORDERS 


Yes — steam traps, too, can be “known by the company 
they keep”. 
For when leading industrial plants, utilities, institutions 
and public buildings such as these—discriminating buyers 
who insist upon proof of a product’s merit—order and 
reorder Y arway Impulse Steam Traps in constantly growing 
uantities, year after year, it can mean only one thing. 
hey must be better steam traps. They must offer real 
economies in installation, in maintenance, in fuel, and in 
general plant efficiency. They do. Here is how they do it. 
LOW IN PRICE — Yarwav Traps usually cost less to buy 
than to repair Other traps. 
EASILY INSTALLED — Light in weight, they need no 
support. 
LESS MAINTENANCE — Of rugged bar-stock construc- 
tion throughout. Only one moving part—a simple valve. 
Valve and seat of stainless steel, heat-treated for long life 
in severe service. Cold rolled steel body bright cadmium- 
plated, inside and out, for permanent rust-free finish. 


LOW RADIATION LOSS — Due to unusually small size. 
HIGH EFFICIENCY — Quicker heating, no air-binding, 
no priming necessary. 


If you are not yet one of the many thousand Yarway 
Impulse Trap users, find out the facts for yourself. 


Ask your dealer (more than 100 mill supply houses in 
principal centers carry the Yarway Trap). 


Send for Catalog T-1735 


YARNALL-WARING CO. 


114 MERMAID AVE. PHILADELPHIA 
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THE VOICE OF INDUSTRY 


ALBERT W. HAWKES on the 
GOLDEN RULE FOR LABOR AND CAPITAL 


UN DER the 

present 
great emergency 
facing this na- 
tion, we should 
put. aside poli- 
ties and all petty differences. All 
who believe in the United States of 
America and want its way of life 
continued should not only stand as 
one party, but as one party indi- 
visible in action and purpose for 
victory and preservation. I am a 
believer in the necessity of a strong 
two-party system under any con- 
stitutional form of government, 
and particularly under ours. 

But now we have in the world 
two theories of government that are 
diametrically opposed to each other. 
Here’s your world two-party sys- 
tem—but in this ease different from 
the two-party system under consti- 
tutional government. One is in 
favor of the elevation of man in 
his individual capacity—and the 
other ignores the rights of man and 
is working to destroy his freedom 
produced through centuries of con- 
flict, toil and sacrifice. 


© Harris & Ewing 


These fateful hours that con- 


front the nation require the com- 
plete and full co-operation on the 
part of all. We must all waive 
minor differences—and invoke love 
of our fellow man, coupled with an 
understanding for and of his inter- 
ests, at the same time we are trying 
to preserve our own interests. To- 
gether, united in a common purpose 
and cause, we can become an in- 
vineible representative democracy, 
as nothing can destroy an under- 
standing, co-operative, free people. 

No one can ruin this country or 
ruin capital and labor—excepting 
capital and labor themselves, 
through their own acts. There is 
plenty of room within our economic 
system and our Constitution of the 
United States to bring about a bal- 


ance that will preserve not only the . 


private enterprise system but our 
American way of life on a sound 
basis. Intelligent, tolerant, under- 
standing, voluntary co-operation 
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will solve all of these problems and 
leave plenty for capital, as a fair 
return on its investment and a 
decent and fair wage for labor. 

Good wages coupled with par- 
ticipation in the fruits of co-opera- 
tive effort will cause labor to know 
it has an interest in the welfare of 
the business in which it works. We 
are all human and when we have an 
interest in the outcome of a busi- 
ness we are in favor of everything 
that benefits it, and opposed to all 
things that injure it. 

Neither capital nor labor has a 
right to expect its own way all 
along the line, and both must work 
patiently and tolerantly for the 
necessary adjustments that are 
sound and durable within our eco- 
nomic structure. In these days, 
when the misunderstandings be- 
tween capital and labor are re- 
sponsible for a very substantial 
part of the troubles of the world, 
it seems to me there can be no 
excuse for representatives of either 
party refusing to sit down with 
the other in a spirit of tolerance 
and to listen to the viewpoints of 
the other and the reasons why the 
party holding such a viewpoint be- 
lieves it to be correct. 

Certainly capital and manage- 
ment are not justified in delaying 
production through any shutdown 
or lockout in plants vital to our 


National Defense Program. So long 
as capital is assured of protection 
to its property, it should proceed 
with labor and let the difficult 
problems that cannot be settled 
directly between it and its workers 
go to mediation in the interests of 
the public. I contend that co-opera- 
tion cannot be legislated. It must 
come from the voluntary action of 
the parties. . 

Labor wants a square deal— 
and is entitled to it, with just com- 
pensation and our respect. Capital 
wants a square deal, and is entitled 
to it and our respect for using 
money for service to the country 
that gave to capital its opportunity. 
Government wants a square deal 
and support from the people, and 
is entitled to it. Let’s give this 
support to our government, regard- 
less of the differences of opinion of 
the past or as to the methods of 
procedure in the present. Let none 
of these groups ask for more than 
a square deal—square in the light 
of actual emergencies. 

And, let the people, who are yet 
supreme in our representative dem- 
ocracy, insist upon getting a square 
deal from all of these factors and 
groups. Let us remember that 
square shooting requires no target 
practice. The Golden Rule is not, 
and never will be, out of date 
among a free people. 





Albert W. Hawkes, president of both the Chamber of Commerce of the United States 


-and Congoleum-Nairn, Inc., is an “idealist"—a practical idealist—who for more than half 


a century has been successfully demonstrating that a generous seasoning of Golden Rule 


makes Good Business, Better Business. 


"A corporation,” says Mr. Hawkes, "must be a good citizen and earn the confidence 
of its community." And again, “Capital is stored up Labor." This stored up labor plus 
current labor means production with a profit that should be shared by both groups. Good 
dividends and good wages add up to good business, but it takes “participation in the 
fruits of co-operative effort'' to breed “an interest in the welfare of the business" as a 
partner and not as a hired hand. Overlooking these simple fundamentals is largely respon- 
sible for the nation's No. | problem today—Labor. 

A Chicagoan who had to leave high school early and finish his education, at Lewis 
Institute and the Chicago College of Law, the hard way while earning a living, Mr. Hawkes 
has that essential element of success—faith in men which in turn breeds faith in him. Of all 
the honors bestowed upon him, probably none has given him more genuine pleasure than a 
simple sentence in the May issue of the employes magazine, Conairn Echos—"May we never 
let him down." Perhaps too many in the ranks of management fail to understand and appre- 
ciate the fine human reactions that can be created in the minds and hearts of their workers 
and ignore Mr. Hawkes’ favorite saying, "There are three sides to every question—yours, 


the other fellow's and the right one.” 














Continued Development in 
UNNATURAL HISTORY 


he IS JUST four years, now, since 
we last heard from our Unnatural 
History staff. In August, 1937,) it may 
be recalled, we scooped the world with 
our thrilling account of the staff’s un- 
precedented discovery of the Graver 
Catta Pilosa in the environs of East Chi- 
cago, Indiana. Before that, of course, 
this versatile gang (we use the term ad- 
visedly) had already attained undying 
fame by their brilliant disclosure of the 
Dieselosauris Scavengerotis near Beloit, 
Wisconsin,? and by their equally startling 
denouement of the Elaphas Turbinus epi- 
sode in Schenectady. 

True, the Graver Catta Pilosa busi- 
ness was marked by a certain unsavory 
atmosphere and members of the staff 
are alleged to have indulged in unscien- 
tific behavior which may have had some- 
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thing to do with their lack of field work 
in recent years, but boys will be boys and 
their indiscretions can be overlooked by 


virtue of their genius. As reported at 
the time, the last we saw of the staff 
was when the East Chicago cops, a par- 
ticularly.,unsympathetic lot, quite devoid 
of the scientific spirit, yelled “In th’ 
wagon wid yoose nuts!” 

With time off for good behavior, 
however,—and sure enough, just as the 
thought occurred to us, came a dispatch 
from Grand Coulee Dam, of all places, 
from the head of our Unnatural History 
Department. The first part of the dis- 
patch is somewhat incoherent; it is sort 
of mixed up and we cannot quite under- 
stand references to the vigilantes’ be- 
cause, as they explain, the horses they 
found did not seem-to belong to any- 


body. The scientific part of the dispatch, 
however, is crystal clear and, naturally, 
of astonishing import. 

The staff, it seems, has been special- 
izing in botany lately and, as usual, no 
sooner had it begun its researches in 
this field but it made a remarkable dis- 
covery. Just how the members got past 
the guards at Grand Coulee they do not 
explain but far down in the depths of 
the power house they discovered the re- 
markable plant shown in the photograph, 
growing right out of the concrete floor. 

The chief of staff stumbled over the 
specimen, literally as well as figuratively. 
What he said at the time is not dis- 
closed but his first scientific observation 
was that it was a species of fossil rub- 
ber plant, in fact, as he lay prone he 
went so far as to classify it definitely 
as paleoboscus caoutchouc. Professor 
Impulse J. Arc, a member of the staff 
who at one time almost occupied the 
chair of electricity at Ohio State,4 pooh- 
poohed this idea, however. “Nuts,” he 
shouted, “that’s no fossil,.you’re the fossil 
—any idiot can see that,” and forthwith 
he pronounced the plant a species of high 
frequency current bush. This made the 
chief of staff mad and while they con- 
tinued the discussion, the chief botanist 
of the group, Cesspool J. Fungi, exam- 
ined the plant closely and while he re- 
fused to commit himself definitely, was 
of the opinion that it was a member of 
the genus papyrus hokum. 

This might have resulted in another 
riot but just then the F.B.I. men caught 
up with them and they suggested that 
such important deliberations had better 
be carried on behind closed doors. 

Though “nipped in the bud,” so to 
speak, subsequent investigation disclosed 
the astute quality of the knowledge dis- 
played by our chief botanist, for the plant 
proved to be indeed a species of the 
papyrus hokum. Under the care given it 
by a few construction workers the un- 
usual flower, which has become known as 
a “power plant,” is reported to be thriv- 
ing. Close examination of the perennial 
shows that actually it is made of paper 
and that its stem is a ground wire pro- 
truding from the floor. At first red rags 
were tied to the cable to mark it as a 
possible stumbling point (as indeed it 
proved to be), but, later, the more 
esthetic sense of the grimy workers came 
out and they transformed it into a color- 
ful flower. But for the efforts of our 
valiant Unnatural History boys, this re- 
markable plant would never have been 
known to the public. 


1Another Chapter in Unnatural History, 
Page 452, Aug., 1937. 

2Startling Developments .in Unnatural 
History, Page 204, April, 1935. 

3Further Progress in Unnatural History, 
Page 320, June, 1 

4Pen, Not College. 
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® WHAT, NO POWER! .. . Despite 

the rise of new power producing facili- 
ties in all sections of the country there 
continues to be much talk of power 
shortage, especially by certain people 
in Washington. There has been refer- 
ence in the newspapers to possible 
lightless nights and now the President 
and others are advocating year-round 
national daylight savings time as a 
means of saving electric power. In the 
Federal Power Commission’s reports, 
even on the basis of the unrevised De- 
cember estimates of 1942 demand, it is 
pointed out, the 5,751,615-kw. of new 
capacity scheduled for operation in 
1941 and 1942 will fall some 570,000- 
kw. short of meeting the expected de- 
mands for power in certain areas of 
the country. Significant conclusions 
drawn from the data by the commis- 
sion point to the fact that many areas 
of the country are now actually facing 
power shortages which can be met 
only by cutting into essential reserves, 
by bringing in power to the extent per- 
mitted by transmission systems from 
other areas. 


Whatever future developments may 
bring, so far, to our knowledge there 
has been no appreciable power short- 
ages anywhere. In the T.V.A. area 
because of water conditions, it has 
been necessary to supplement the ex- 
isting hydro capacity with new steam 
capacity, and in New York State, also 
because of low water conditions it has 
been necessary to increase the power 
generated at Niagara, but neither of 
these instances justifies the impression 
given the general public of severe im- 
pending power shortage. 


According to President Kellogg 
at the Edison Electric Institute in 
Buffalo recently, he indicated that the 
total amount of new generating ca- 
pacity being added in 1941 and 1942 
will be over 7,500,000-kw-hr. If this 
figure is correct, and to our knowledge 
it is based on reliable estimates, it 
appears that there will be ample ca- 
pacity in December 1942 to take care 
of the 570,000-kw. estimated shortage 
referred to above. 


It is very necessary to anticipate 
all possible future power demands, and 
thus far, the utilities have been doing 
a good job in that respect. Ill advised 
comment on the power situation with- 
out regard to facts can do nobody any 
good. 


®PROBLEM CHILD .. . Disposal 
of pulverized coal flyash has always 
been a problem. It is fine, difficult to 
wet and useful for fill only under cer- 
tain conditions because it blows badly 
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when dry. It has, however, some possi- 
ble commercial uses for building blocks 
and concrete fillers. Dust from elec- 
trostatic precipitators does, however, 
present a much more difficult prob- 
lem and one for which ‘some bright 
young engineer might well try to find 
a commercial use. The rapid increase 
in the number of these installations 
makes the problem important. 

The dust is about like talcum pow- 
der, high in silica, usually with a 
greyish color due to a small amount 
of carbon. It is being wet success- 
fully, though with difficulty, in pug 
mills but settles very slowly and is 
apparently of little use for fill. 

There are reports that a small 
amount has been used in the past as 
a base for a dentifrice. For a while 
one company was disposing of con- 
siderable quantities to a fertilizer 
company which used it for a filler in 
place of sand. It mixed nicely and was 
ideal for this purpose but the farm- 
ers, educated to the clean sand color, 
objected to the dark color. Without 
a market, even as a gift, this dust 
is now like Col. Stoopnagle and Bud 
looking for a sponsor. No sponsor, 
out it goes in a barge to fill up the 
ocean—if an ocean is handy, otherwise 
it’s still on the engineer’s hands. 


* HYDRO STANDBY .. . Said one 
curious individual “I notice that many 
of the West Coast plants have a boiler 
pressure much higher than the throt- 
tle pressure—why do they design for 
such a large line drop?” It’s not a 
line drop but a matter of expediency. 
The West Coast depends largely on 
hydro-power from Boulder Dam and 
many private developments. Many 
steam plants are designed as standby 
stations in case of transmission line 
interruptions. 

Turbines float on the line at min- 
imum load and are expected to pick 
up full load in a matter of seconds. 
Boilers cannot pick up load that fast 
so that they are designed to act as 
accumulators, the reduction in pres- 
sure and consequent flashing of the 
hot water carrying the load for a 
couple of minutes until the fans and 
burners get into action. 


In case of excessive loads or low 
steam, the units are kept on until 
the frequency drops to 50 cycles. This 
low frequency would impair the oper- 
ation of motor driven auxiliaries, par- 
ticularly fans and boiler feed pumps. 
Therefore, separate house turbines 
are popular too. 


®LION AND LAMB... Times and 
conditions change and the house tur- 


bine, once prominent and later rele- 
gated to the limbo of forgotten things, 
has assumed new prominence in the 
face of long distance bombers. As a 
matter of simplicity, heat economy 
and first cost, many modern stations 
use all motor driven auxiliaries, 
largely supplied from the main gen- 
erator. Some stations on intercon- 
nected systems have dispensed with 
all steam standby. 


If isolated and shut down, these 
stations have no means of starting up 
again and considering aeronautical 
developments, such isolation is by no 
means impossible even far from the 
sea coast. At any rate, designers of 
the new stations are taking an un- 
usual interest in house turbines. 


Even Diesel units in sizes up to 
2000 hp., large enough to carry the 
essential auxiliaries of a large sta- 
tion starting up or during an emer- 
gency, are being seriously considered. 
Nor is the idea of a Diesel in a steam 
station preposterous. It requires little 
space; is low in first cost; and offers 
a self-contained power unit. Further- 
more, it is available at all times in a 
matter of seconds and is infinitely 
simpler to start and operate than a 
turbine. 


For skeptics—the Diesel has al- 
ready been used for this purpose in 
the past, although not in such sizes, 
and, believe it or not, will just about 
pay for itself working during the 
construction period. 


@UNITS ... While kilowatt hours 
and thousands of pounds of steam are 
common denominators for engineers 
in all industries, many industries 
measure consumption in terms of out- 
put. Thus a paper man speaks of 
coal per ton of paper, a hotel man in 
cost per room per year. A successful 
power salesman gives a good tip and 
says, “Forget engineering and talk 
the prospect’s language.” Incident- 
ally, he quotes hotel costs for a hotel 
in the middle west that buys power 
at $32 per room for steam and $40 
per room for electricity. Thus it 
takes the gross receipts for the room 
for about a month to pay for heating 
and lighting. 


®THE CRYSTAL BALL... The 
power engineer is expected to keep 
present equipment in operating con- 
dition—and often to reach in his hat 
(all good engineers keep a tall silk 
one on hand for this purpose) and 
pick up new load overnight. 


While it is not yet common, some 
industrial organizations have an or- 
ganized planning department, which 
keeps informed on future manufac- 
turing plans so that parallel provi- 
sion can be made for additional steam, 
electric and compressed air capacity, 
extension of distribution systems, etc., 
in different parts of the plant so that 
the load can be taken care of when 
it comes on. 
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TRISTATE POWER CO-OPERATIVE 


A different little plant, boasting a design heat rate of 14,572 B.tu. per kw-hr. 
net with 3000-kw. units, has just gone into service at Genoa, Wis. It will be tied in 
with the world's largest rural electrification area, wholesaling power to eleven distribut- 
ing co-operatives in three states. Already a second section with two 4000-kw. units is 
under construction and the heat rate on this has been trimmed to 13,540—25.2 per 
cent overall thermal efficiency on a small 650 Ib. 825 deg. F. station! But that's only 
part of what makes it different—the rest is an auditorium with a movie projector and 
wired for sound, air conditioned offices for the engineers, an air conditioned obser- 
vation gallery for visitors and last, but not least, a kitchen and lounge for linemen. Non- 
sense? Not at all, in this case it's the height of economy and good common sense 


By A. Y. TAYLOR 


Consulting Engineer 


ROUND the point where the 
three states of Minnesota, 
Iowa and Wisconsin meet, there has 
been developed, with the assistance 
of the R.E.A., what is said to be 
the largest single co-operative rural 
electrification area in the world. A 
total of 23 local retail co-operatives 
have joined together to form two 
wholesale co-operatives, the Wiscon- 
sin Power Co-operative? in the 


1The Wisconsin Power Co-operative, 
which now has 12 distribution co-opera- 
tives, built a Diesel Station with three 
700-kw. units in 1938 at Chippewa Falls, 
Wis. The station was completed to its 
full capacity of 4200-kw. when the sixth 
engine was installed in 1940. Shortly 
after it was completed the 60 min. peak 
load last fall ran as high as 3925-kw. A 
second station with one 1000-kw. hydro 
(and eventually one 700-kw. Diesel) unit 
is contemplated in the near future. It 
will be located in the northern part of 
the district on the Red Cedar River in 
Barren County, Wisconsin. In the mean- 
time power will be purchased from Tri- 
State through the Arcadia tie line. For 
a description of the Diesel Station at 
Chippewa Falls, Wis., see POWER 
lel ENGINEERING, page 426, July 
1938. 
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and 


A. Y. Taylor & Co., Clayton, Mo. 


northern, and the Tri-State Power 
Co-operative in the southern sec- 
tions. Each has its own generating 
facilities and the two systems are 
interconnected near Arcadia, Wis. 


Together they form a continu- 
ous transmission and distribution 
system that extends: from the IIli- 
nois border north 228 mi. into 
Wisconsin ; east of the Mississippi 
River 44 mi. ; and west of the River 
84 mi. The area is roughly rec- 
tangular in shape and covers some 
29,184 sq. mi. Additional proposed 
lines will eventually extend the 
area, from Lafayette County ( Wis.) 
on the south and east, to Burnett 
County (Wis.) on the north and 
Scott County (Minn.) on the west, 
to almost double the area served. 

In the south, Tri-State Power 
Co-operative now has 11 distribu- 
tion co-operatives, and, eventually 
expects to have 50,000 customers 


Fig. 1. The Genoa 
plant as it ap- 
peared early in 
May. Wisconsin 
Highway 35 and 
the Burlington 
tracks are in the 
foreground, Mis- 
sissippi River 
Lock and Dam 
No. 8 at the ex- 
treme right. The 
coal storage area, 
switchyard and 
space for Section 
Il is at the right 
and the auditor- 
ium at the left 
end of the pres- 
ent building. 
Genoa is about 
20 mi. south of 
La Crosse, Wis. 


J. F. HUITT 


Mechanical Engineer 


and a peak load of 25,000-kw. The 
first section of its new steam sta- 
tion, on the Mississippi River at 
Genoa, Wis., was recently put into 
service. This station will supply 
three 34.5 kv. transmission lines: 
one north to the interconnection 
with the Wisconsin Power Co-oper- 
ative at Arcadia; one east to 
Viroqua where it branches north 
and south; one erossing the Mis- 
sissippi River, just below Dam No. 
8, and extending into Minnesota and 
Iowa. Station costs as shown by 
Table I run about $100 a kilowatt 
for the first section. Approximately 
$50,000 was involved in the audi- 
torium and other expenses not 
directly concerned with power gen- 
eration. Also some of the initial 
expense is connected with Station 
II. It is expected that the net cost 
for the power station proper will 
be about $85 for Sections I and II 
combined. 

Originally the station was in- 
tended to meet only the anticipated 
needs of the 11 member co-opera- 
tives. It was designed for two, 
3000-kw. (0.7 p.f.) units, with the 
possibility of a third being added 
later. Load requirements on the 
Wisconsin Power Co-operative sys- 
tem soon made the Arcadia inter- 
connection economically feasible. It 
was also apparent after a few 
months that the earlier rapid load 
growth of the northern system 
would be repeated in the Tri-State 
area. The second section of the 
station with two 4000-kw. units was 
therefore planned. It is already 
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under way and expected to be in 
operation early next year. 

As might be expected, these two 
sections are, in general, similar. 
They will operate at the same pres- 
sure and temperature and both 
have unusually low heat rate. Due 
to different load conditions, how- 
ever, there will be detailed differ- 
ences of considerable importance. 
In Section I, designed for use dur- 
ing the contemplated load building 
period, first cost was kept as low 
as practical; closed heaters were 
used throughout; and, auxiliary 
power consumption at partial loads 
was held to the minimum by the 
use of variable capacity boiler feed 
pumps. One pulverizer and one 
boiler feed pump were installed as 
spares for use on either boiler. 

Section II will be operated 
under more nearly normal system 
load conditions so first cost and par- 






















Fig. 2. Cross section 
of the station. Sec- 
tion | has two 40,000 
lb. per hr. boi'ers 
and two 3000-kw., 
0.7 p.f. generators. 
Section II will have 
two 50,000 Ib. boil- 
ers and two 4000- 
kw., 0.8 p.f. genera- 
tors. Both sections 
will operate at 650 
lb., 825 deg. F. 


, TRACK 
/ HOPPER 


AIR PREHEATER 


tial load operation were not such 
determining factors. Two mills will 
be provided for each boiler, cen- 
trifugal feed pumps with simple 
feedwater level control will be used 
and deaerating heaters will be in- 
corporated in the heat cycle. Most 
important, the heat rate will be 
dropped from 14,572 to 13,540 
B.t.u. per kw-hr. net, due pri- 
marily to the better water rate of 
the larger turbines. 

Section I consists of two 40,000 
lb. per hr., 665 Ib. abs., 825 deg. F. 
boilers, complete with water walls 
and air heaters. Each boiler is pro- 
vided with two burners designed 
for the separate or simultaneous 
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firing of oil or pulverized coal. 
Three 3200 lb. per hr. mills with 
vibrating type feeders are pro- 
vided, one for each boiler, with the 
third piped to the upper burner of 
each boiler so that it may act as a 
spare for either. Details of the 
equipment are included in the list 
of equipment and will be referred 
to here only in a general way. 

Mill capacity is based on Perry 
County (Ill.) coal with a grind- 
ability of about 65, an ash fusing 
temperature of 1950 deg. F. and a 
heat content of about 11,160 B.t.u. 
per lb. Ash and moisture each run 
slightly over 10, volatile 36, and 
fixed carbon about 43 per cent. 
Being located directly on both the 
Mississippi River and Burlington 
Railroad, the station is in a favor- 
able position to receive either rail 
or water coal shipments. A sheet 
piling retaining wall, firmly an- 
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chored and filled in behind, acts as 
an unloading dock for barges and 
at the same time provides storage 
area for approximately 8000 t. of 
coal. 

Coal from either cars or barges 
is unloaded and stored by means 
of a crawler crane. It is reclaimed 
in the same manner, loaded in in- 
dustrial cars and dumped in the 
track hopper. The Fairfield coal 
handling equipment in the plant 
has a capacity of 25 t. per hr. Coal 
is fed from the track hopper by an 
apron feeder, and through a 
crusher to a bucket elevator. A 
belt conveyor then earries it to a 
screw conveyor for distribution to 







the 70 t. bunker. From the bunker 
it flows by gravity through the 
feeder to the mills in the basement. 
Ash is handled by a Hydrojet 
sluice system and pumped to the 
disposal pit. 

Each boiler is provided with 
one forced and one induced draft 
fan, the former, with inlet vane 
control, being driven by a single 
speed motor, the latter, with dam- 
per control, by a two speed motor. 
The Hagan combustion control is 
unusually complete”, providing as 
it does complete full automatic, 
semi-automatic or remote control 
of the boilers; control of the boiler 
feed pump delivery, the spare pul- 
verizer and the spare feed pump 
when operating on either boiler. 

In general, the system consists 
of a master regulator, responsive 
to steam pressure, which gives 
parallel control of fuel, through the 
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feeder ; air for combustion, through 
movement of the forced draft fan 
vanes; and feedwater, through a 
diaphragm regulator changing the 
length of the stroke on the Aldrich- 
Groff pump. Should, for some rea- 
son or other, the feedwater in the 
boiler tend to vary from the proper 
level, the Copes feedwater regula- 
tor acts as a compensating device 
through the control relays to hold it 
at the desired point. The induced 
draft damper is controlled from a 
separate furnace pressure regu- 
lator. 





2 Details of the combustion control 
system which is unusually interesting 
will be covered in a subsequent article. 
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Fig. 3. Flow diagram of Section |. At a load of 300-kw. gross, the auxiliary power con- 

sumption wil be but 4.27 per cent. With a boiler efficiency of 85.5, the net station heat 

rate is calculated as 14,572 B.t.u. per kw-hr., giving an overall thermal efficiency of 23.42 

per cent. In Section Il now under construction the heat rate has been trimmed to 13,540 

B.t.u. Main equipment will be similar but larger, load conditions diffesent and deaezating 
heaters will be included in the cycle 


The 665 lb. abs., 825 deg. F. 
Worthington-Moore turbines are 
bled at three points for feedheating 
and exhaust at 114 in. absolute to 
a Worthington single pass, divided 
water box condenser. Both cireu- 
lating water and hotwell pumps are 
in duplicate. In the cooling water 
system, concrete tunnels 4 ft. wide 
and 13 ft. deep, extend the full 
length of the plant. These tunnels 
connect with the screen house and 
channel, through 36 in. Tonecan 
iron pipe, asphalt covered. The 
sereen house itself is concrete, set 
on piling and with space provided 
for two traveling screens, although 
only one has been installed. Service 
water for ash sluicing as well as 
cooling water for the oil coolers 
and generator air coolers is taken 
from the tunnel system. House 
service water is supplied by two 
deep wells. 

Each turbine drives a 4280 
kv-a., 0.7 p.f., 4160 v., 3 ph., 60 ey. 
Crocker-Wheeler generator. Gener- 
ators have direct connected pilot 
and main exciters and are tied in 
with the main bus system by a 
Delta Star Type RI metal clad 
switchgear installation. The pres- 
ent installation of 9 stationary and 
one swinging panel is adequate to 
handle three generators, three 
feeder circuits, battery and main 
lighting requirements. An addi- 
tional unit will be installed for the 
fourth generator. 

Each unit is complete with bus, 
oil cireuit breaker, instrument 
transformers, instruments, relays 
and meters necessary for the 
proper control and protection of 
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one circuit. Both the front and 
rear doors are equipped as panel 
boards. The front doors provide 
the control and a mimic bus per- 
mits the operator to readily visual- 
ize all operations. 








different colored metals, one to rep- 
resent the 34.5 kv. lines, a second 
the 4160 v. circuits and a third for 
the 440 v. circuits. The entire 
switchgear is finished on the ex- 
terior with a soft, dull black, non- 
glare lacquer while the interior is 
in a suede gray. Instruments, re- 
lays and meters are of flush design 
giving the complete switchgear a 
modern streamlined appearance. 

Generators have 600 amp., 
100,000 kv-a. oil-blast oil circuit 
breakers ; feeders, 1200 amp., 150,- 
000 kv-a. oil circuit breakers. Two 
units control the station auxiliary 
transformer banks and a standby 
unit. These have 600 amp., 150,000 
kv-a. oil cireuit breakers. The re- 
maining unit, equipped with 440 v. 
panel board circuit breakers, con- 
trols the low voltage station 
auxiliary circuits. A swinging 
panel carries the automatic fre- 
quency controller and automatic 
synchronizing apparatus. 

The generator output at 4160 v. 
is stepped up to transmission line 
voltage of 34.5 kv. by outdoor 
transformers in the _ switchyard. 
Two 3 ph., 3750 kv-a. Kuhlman, 
and one 3 ph., 3000 kv-a. General 
Electric, units are installed and 
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full output of both sections of the 
station. 

The interconnecting Arcadia tie 
feeder, which forms the intercon- 
necting link between the Genoa 
Power Plant of the Tri-State Power 
Co-operative and the Diesel Power 
Plant of the Wisconsin Power Co- 
operative at Chippewa Falls, is 
supplied at the Genoa end by the 
3 ph., 3000 kv-a. type HT, General 
Electric transformer rated 4160-v. 
delta to 34,500 wye. Provision for 
future addition of fans to make the 
transformer suitable for operation 
at an air pressure cooled rating of 


Fig. 5. (Below) Looking over Unit No. | toward the switch- 
board late in May. Since then a ninth panel has been 
Unit No. 2 in the fore- 
ground has not yet been painted 


added for the Arcadia tie line. 


- 


approximately 3900 kv-a. has been 
included. Voltage regulation of 
this transmission line is obtained 
through the use of a 3 ph. step 
voltage regulator, type MLT, oil 
immersed, self-cooled, 4160 v., 390 
kv-a., to provide 10 per cent raise 
and 10 per cent lower regulation in 
sixteen 114 per cent taps. 
Peterson Coils for Ground Faults 
This installation is made par- 
ticularly interesting due to the 
fact that as a further protection 
to the continuity of service between 
the two stations, a self-cooled, oil 
immersed, iron core, outdoor type 
ground fault neutralizer, or Peter- 
son coil, has been used. This is a 
General Electric, type J, 60 ey. 
unit arranged to connect to the 
neutral of the 34,500 v. system. 
It has a current range of 40/20 
amp. with a 10 min. rating. It 
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further has a 15 position motor- 
operating tap changing mechanism 
and visual tap position indicator. 
While the Peterson coil has been 
used rather extensively in Europe, 
there are only a few installations 
in the United States. 

All auxiliaries except the spare 
feed pump are electrically driven 
by line start type motors, and, all 
but the very small ones are operated 
at 440 v. Two auxiliary buses are 
provided, each supplied through a 
bank of 600 kv-a., 3 ph., 4160/440 
v. Kuhlman transformers as shown 
by Fig. 7. Where it was practical, 






LF 


duplicate auxiliary drives on each 
main unit were split, with one 
auxiliary carried on each bus. 
These main 440-v. station serv- 
ice buses, Nos. 1 and 2, can be 
interconnected by means of tie 
cables and an air circuit breaker. 
The two distribution boxes carry- 
ing the two groups of essential 
auxiliaries are, however, arranged 
with automatic throwover switches 
which operate on undervoltage. 
They are electrically and mechani- 
cally interlocked so as to prevent 
tying the station service buses Nos. 
1 and 2 together through this loop. 
The breakers are further arranged 
so that there is no preferred source 
of power, and, when tripped, either 
automatically by undervoltage 
through relays, or, by hand 
through opening one of the air 
cireuit breakers, the throwover 


switches will remain in the new 
position until they are once again 
tripped to the original position, by 
undervoltage, or through manual 
operation of the air circuit 
breakers. 

For convenience the fans, mills 
and feeders are separate from the 
two main auxiliary distribution 
cabinets. They may be carried 
from either bus, but with the 
breakers to the two buses inter- 
locked so that both cannot be 
closed at the same time. The 


440/220-110 v. lighting, and the 
4160/440 iv. 


auxiliary power 


Fig. 6. (Above) No curtain wall is provided and the 
turbine and boiler panels are combined. The instru- 
ment panel at the right of Fig. 5 also appears on the 


extreme left of this view 


transformers are located in the 
plant basement. 

The flow diagram shown by Fig. 
3 is unusually interesting because 
of the use of all closed heaters, the 
complete heat recovery and the 
direct return of all drips and 
drains. From the hotwell, the con- 
densate is pumped through the 
steam jet coolers, provided with 
automatic recirculation to the hot- 
well for low load operation, through 
the low-pressure heater to the sue- 
tion of the boiler feed pumps. 

Condensate beyond the immedi- 
ate need of the pumps is forced 
automatically to a surge tank on 
the top floor. Overflow from the 
surge tank is to a condensate stor- 
age tank in the basement. The 
surge tank is provided with heat- 
ing coils and vented to the No. 1 

(Continued on Page 82) 
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The World’s Oddest 
Hydro Development 


In a country where Nature plays pranks, engineers take 
the cue and play tricks too. Nature placed the mountains at 
the coast and made the rivers run inland. Engineers reverse 
the rivers, pump them 100 ft. over the divide to give a 2400 
ft. fall at a slope of 27 deg. to the power house. To put on 


the pr 


er finishing touches, pumping stations were made 


° 

sveiide to act as emergency generating capacity and the 
whole development named the Serra Development? of the 
Sao Paulo Tramway, Light & Power Co., Ltd., located near 
Santos, Brazil. Present installed capacity is 380,000 hp., and 
this can be further increased as needed up to a limit of 


perhaps 2,000,000 hp. 


SANTOS, BRAZIL, the Coffee 

Port of the World, has another 
claim to fame—the nearby Serra 
hydro-electric development, the 
largest in South America, a poten- 
tial rival of Grand Coulee, with 
rivers which Wrong Way Corrigan 
might well have taken as mentors. 





1 This article is based on a very com- 
plete description of the Serra develop- 
ment presented before the Electrical 
Equipment Committee of the E.E.I. on 
May 6 by A. V. DeBeech of the Canadian 
& General Finance Co., Ltd. of Toronto. 


os 





Basically the development con- 
sists of a series of dams near the 
divide, which reverse the natural 
flow of the rivers and send the 
water over the divide to be utilized 
in a high head plant. The reser- 
voirs are tied together by natural 
river beds, canals and two low head 
pumping stations in such a way as 
to conserve the water used in an 
older low head regulating plant, 
and, to store flood waters from 


Fig. 1. The main power house at Serra do Cubatao has five main units totalling 275,000-kw. 
capacity, each generator driven by two impulse wheels. The five penstocks, each of which 
accounts for about half the expense involved with its respective unit, drop 2380 ft. from the 
divide at an average grade of 27 degrees (max. 86). Up to 10 more penstocks can be added 
as necessary. Power is generated at I! kv., stepped up to 88 kv. and sent out over 6 lines 
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streams outside the present reser- 
voir area. These pumping stations 
are reversible, to act as emergency 
generating capacity. 

Reversed operation will also be 
used in the dry season to assist in 
carrying the day load then at 
night repumping the water thus 
discharged so as to augment the 
normal stream flow. The poten-. 
tial capacity of the entire develop- 
ment is approximately 2,000,000 
hp., almost equal to twice the pres- 
ent total installed generating ca- 


’ pacity in the whole of Brazil. It 


is a unique development made pos- 
sible only by unusual geographie 
and climatic conditions. 

This section of the southern 
coast of Brazil rises precipitously 
from the sea to an elevation of 


. about 2500 ft., then flattens out to 


plateau which slopes gradually in- 
land. Rivers with their sources on 
the divide, a few miles from the 
sea, flow inland to the River Parana 
and finally reach the sea again after 
a 2500 mi. trip down to Buenos 
Aires, 

Prevailing southeast winds from 
the sea, cooled as they ascend this 
precipitous slope are responsible 
for the heavy rainfall in this region. 
At the crest, or divide, the rainfall 
averages 16 ft. a year and sometimes 
runs as high as 22.5 ft. Rainfalls 
of 7.5 in. in 80 min. and 14 in. in 
one day have been recorded. 


Farther inland the rainfall de- 
creases to an average of about 4.5 
ft. per yr. Because of the climate, 
the settlements are kept well be- 
hind the crest. Sao Paulo, on the 
outermost fringe, is 20 mi. back 
thereby permitting the develop- 
ment of reservoirs in this area at 
low cost. Sao Paulo is the second 
largest city in Brazil, has a com- 
fortable climate because of its ele- 
vation of about 2400 ft., a popula- 
tion of approximately ‘1,300,000 
and is primarily industrial. 

The city is supplied with power 
by the Sao Paulo Tramway, Light 
& Power Co., Ltd., from hydro sta- 
tions. The oldest is the Parnahyba 
dam and power house on the Tiete 
River just below Sao Paulo and 
built in 1901. The Guarapiranga 
Reservoir built, in 1908 south of the 
city on the Pinheiros River, to pro- 
vide regulation for the first plant 
as well as for. two later ones far- 
ther downstream on the Tiete. 
After a severe drought in 1923, 
A. W. K. Billings, an American 
engineer, was sent to investigate. 
He conceived the idea of forming 
interconnecting reservoirs to back 
the water up over the divide and 
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Fig. 2. General map of the development showing Santos, Sao Paulo, the two main reservoirs, 

pumping stations, dams and power stations. Additional reservoirs can be created as the 

load grows. Only a few of these come within the above area. The insert in the upper right 

hand corner shows the profile of the Tieté River Valley and the Serra do Cubuato 
Development 








utilize the drop of almost 2400 ft. 
to the coastal plane below. 

With certain modifications, 
principally simplification of the 
tunnel and canal system connect- 
ing these reservoirs by substituting 
pumping stations, this scheme is 
being followed. A byproduct of 
considerable value to the city of 
Sao Paulo, where industrial sites 
were limited, is flood control. Large 
areas formerly flooded a consider- 
able portion of the time can now 
be utilized. 

The first step was the construc- 
tion of three dams. One of these 
was a mile long, 190 ft. high, earth 
filled dam needed to form the Rio 
Grande Reservoir. Another was a 
short, 85 ft. high, concrete dam 
needed to close the gorge of a small 
stream which tumbled down the 
face of the Serra, so as to form a 
natural forebay. This small 3 a. 
Rio das Pedras Reservoir is joined 
with the main Rio Grande Reser- 
voir by a canal. The third dam is 
a regulating dam to control the 
flow between the two. In the fu- 
ture it is proposed to install three 
7000 hp. propeller wheels at this 
dam to utilize the variable head of 
about 70 ft. which is now wasted. 

From an arm of the small reser- 
voir, a tunnel and syphon connect 
with the surge tank on a summit 
and visible in Fig. 1. From this 
surge tank five penstocks descend 
to the power house giving a head 
of about 2380 ft. on the impulse 
wheels. A second tunnel to ac- 
commodate five more penstocks is 
partially constructed, and a third, 
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for five additional penstocks, is 
provided. 

In the main power house,” put 
into service in 1926, there are five 
General Electric 11,000 v. genera- 
tors, each driven by two Charmilles 
or Voith impulse wheels. They 
range in nominal rating from 33,- 
000 to 55,000 kv-a. Each generator 
is directly connected to a 60,000 
kv-a, bank of G.E. transformers 
which steps the voltage up to 88 
kv. of transmission. An indi- 
vidual Westinghouse 200-kw. ex- 
citer with an overhung pilot ex- 
citer and driven by an induction 
motor for each generating unit is 
installed with one spare impulse 
turbine driven exciter for the en- 
tire station a 3500 kv-a. house serv- 
ice generator and two 2000 kv-a. 
transformers are provided to sup- 
ply the motors of the exciter sets 
and other auxiliaries. All auxili- 
ary motors are 440 v. full voltage 
starting. 

. Expansion of the development 
beyond this initial stage necessi- 
tated: a canal largely by straight- 
ening the old Pinheiros and Rio 
Grande River beds; a dam on the 
canal just south of Sao Paulo to 
back the water from the existing 
Guarapiranga Reservoir up to the 
Rio Grande River; and the Pe- 
dreira Pumping Station to lift it 


2 Details of the main power plant and 
penstocks which have been in service for 
some time have been omitted. Further 
details can be found in the 1936 volume 
of the Institution of Civil Engineers; the 
August 1938 issue of Civil Engineering 
of the A.S.C.E. and the 1933 Symposium 
on Water Hammer held jointly by the 
A.S.M.E, and A.S.C.E. 


from 25 to 85 ft. to the Rio Grande 
Reservoir. 

As a further means of catching 
the flood waters of the Tiete River, 
the Traicao Pumping Station is in- 
stalled on the dam south of the city. 
This station lifts the water about 
15 ft. from the river to the canal 
leading to the Pedreira Pumping 
plant for delivery to the Rio 
Grande Reservoir. 

Both pumping stations are (or 
will be when completed) reversible 
to act as emergency generating 
units. Pedreira will eventually have 
about 65,000-kw. generating capac- 
ity with adequate reservoir facili- 
ties for extended operation. Traicao, 
however, being on a canal will be 
limited to a generating period of 
about 14 hr. before the water level 
is drawn down too low to give an 
effective head. It is, however, a 
necessary link during these emer- 
gency operating periods. 

With the new Pedreira stations 
discharging into the canal, the 
pumping units at Traicao will be 
required to discharge the water 
and keep the canal from overflow- 
ing. This station therefore can 
pump in either direction as well 
as act as emergency generating ca- 
pacity for short periods. 

Pedreira Pumping Station, 
shown in section by Fig. 3, is built 
on the downstream side of a 400 
ft. conerete section of the mile 
long earth filled dam mentioned 
earlier. The lift from the canal 
to the Rio Grande Reservoir varies 
from 25 to 85 ft. depending on the 
reservoir elevation. 

This station has been laid out 
for six large pumps and one small 
one of less than half the size. The 
idea of the small pump, which has 
been operating now for more than 
a year, was to find out experi- 
mentally the answers to questions 
like the best shape of the impellers 
for reversible operation and for 
maximum overall efficiency through 
the range of head normally expe- 
rienced, the amount of cavitation 
that would be encountered and the 
best protection against it, and, the 
effect on the rest of the system 
when starting these motors at re- 
duced and full voltage. 

This small unit, rising above the 
slope of the dam in Fig. 3, has a 
Westinghouse 6250 kv-a., 80 per 
cent power factor, 212 r.p.m. syn- 
ehronous motor. It drives a pump 
runner, shaped like a_ reaction 
wheel, which at maximum head ab- 
sorbs 6300 hp. and discharges 512 
e.f.s. Under the same conditions 
it ean generate about 4500-kw. 

A main and a pilot exciter are 
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Fig. 3. Transverse sec- 
tion of the Pedreira 
Pumping station which 
lifts water from 25 to 
85 ft. into the Rio 
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mounted above the motor and the 
field connections of the latter are 
automatically reversed with a 
change in direction of rotation. 
Servo-motor actuated wicket gates 
and a head-gate in the dam control 
the flow of water through the unit. 
A governor is provided, but when 
pumping it is only used to change 
the opening of the wicket gates and 
is kept locked at all other times. 
To keep the wickets from vibrating 
when pumping, small servo-motors 
are supplied, one for each pair, 
which are released when the open- 
ing is being changed, but hold the 
wickets firmly after the change has 
been completed. When. operating 
as a turbine the goverfor is’ in 
full charge and these small servo- 
motors are idle. 

To facilitate starting, a Nash 
vacuum-compressor pump is used 
first to depress the water below the 
wheel and then, when it is up to 
speed, the pump is prinied by 
vacuum. Doubt as to the possible 
effect on the rest of the system 
when starting these motors led to 
providing a number of taps on the 
secondary of the unit transformer 
and a starting breaker. Both re- 
duced and full voltage starting 
were tried out and it was found 
that full voltage starting of this 
6500 kv-a. motor resulted in a 10 
per cent drop on the station high 
tension bus, but. only about 1 per 
cent at all other points from which 
consumers were fed so -that only 
full voltage is used now. 

The first of the large units was 
ordered but the war has held up de- 
livery of the pump which was be- 
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small experimental 
pump in the fore- 
ground has a capacity 
of 512 c.f.s., requires 
6300 hp. as a pump 
and delivers 4500-kw. 
as a generator. Space 
is also provided for 6 
large pumps of 1320 
c.f.s. capacity. The 
first of these ordered 
from Europe has been 
he'd up by the war 














ing made by Voith in Germany. 
The motor, by Westinghouse, is 
now being erected and will be run 
as a synchronous condenser until 
a pump can be secured. This mo- 
tor is of the umbrella type with 
main and pilot exciters above it. 
It turns at 138.5 r.p.m. and is rated 
13,500-kw. at 85 per cent power 
factor, 6600 v. The pump as de- 
signed will lift 1320 ¢.f.s. at maxi- 
mum head. 

Traicao Pumping Station, built 
across the canal, has an average 


Fig. 4. Traicao is a 
triple-threat station— 
it may pump in either 
direction or act as 
emergency generating 
capacity. The normal 
lift is 15 ft. and the 
station is designed for 
four 2500 c.f.s. units. 
The first unit recently 
installed has a four 
blade Kaplan impeller 
driven by a 6400 hp. 


motor 


lift of about 15 ft. or a maximum 
of 21 ft. and is shown by Fig. 4. 
The station is planned for four 
pumping units, each capable of 
lifting approximately 2504 c.f.s. 

The first unit has been installed 
and in operation for several 
months. The pump, which was 
built by S. Morgan Smith, is un- 
doubtedly the most interesting 
feature. It has a Kaplan type im- 
peller with four blades, adjustable, 
through a servo-motor in the hol- 
low-shaft coupling, from an angle 
of minus 4 deg. to plus 20 deg. 
There is no governor for this unit, 
the blade position being regulated - 
by the operator who manipulates 
control valves with Selsyn indi- 
cators to guide him. Neither does 
the siphon arrangement shown have 
any gates or valves to control the 
flow of water. At rest the water 
normally stands about 3 ft. above 
the centerline of the impeller. 

To start, the blades are set to 
the minus 4 deg. angle, the water 
depressed by compressed air be- 
low the runner (by trial it has 
been learned that this step is not 
absolutely necessary) and then the 
motor is started as an induction 
motor, field applied and put on the 
line. As at Pedreira, provision 
was made for reduced voltage start- 
ing, but it was found that full 
voltage starting did not have any 
noticeable effect on the system so 
that now the motor is thrown di- 
rectly on the bus as a normal pro- 
cedure. After synchronizing, the 
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siphon is primed by suction and 
then when the water starts flowing 
the blade angle is opened up to 
load the unit. To stop the flow of 
water in the reverse direction after 
the motor is disconnected or if the 
power should fail, two 20 in. air 
valves are opened up which break 
the vacuum and effectively stops 
the water. 

To run as a turbine, water is 
started through the runner by suc- 
tion, the speed being controlled by 
adjusting the blade angle. At 95 
per cent synchronous speed, the 
main motor (now the generator) 
switch is closed, with two phases 
interchanged, and the field ap- 
plied. 

As an emergency generating 
station this plant will not be par- 


Auto Safe 


ticularly important, as its output 
will fall off rapidly after 14 hr. 
or so due to the lowering of the 
water level of the canal on the up- 
stream side, but by continuing to 
operate the units, taking power as 
motors, the movement of water 
downstream will be hastened, there- 
by enabling the Pedreira plant to 
continue to deliver power in an 
emergency without the water dis- 
charged in the process overflowing 
the banks of the canal. Sluice- 
ways through the station can also 
be used for discharging water from 
the upper canal to the lower one. 

The motor for this first unit 
was made by Westinghouse and is 
of the umbrella type. It is rated 
5500 kv-a., 90 per cent power factor, 
3800 v., 150 r.p.m. 


from 3 


Million Volt Discharge 


WHILE a research engineer sat 

at the wheel, 3 million volts of 
‘‘lightning’’ was discharged into a 
ear in a recent demonstration at 
the Westinghouse high-voltage 
laboratory at Trafford, Pa., with- 
out damaging the autmobile or in- 
juring its driver. The engineer, 
Dr. Gilbert D. MeCann, said the 
demonstration with laboratory 
lightning proved for the first time 
that occupants of a steel-topped 
automobile are safe from natural 
lightning attacks. 

Although the laboratory light- 
ning stroke hit the car just 6 in. 
above his head, he was safe from 
injury because modern steel car 
bodies are effective shields against 
lightning. If lightning struck a 
ear on a highway, the extremely 
high current electricity should be 
conducted through the metal body 
to earth without injuring the oc- 
cupants. 

Before climbing into the car 
Dr. McCann aimed the lightning 
gun—a 3,000,000 v. surge generator 
—at the unoceupied sedan and 
fired several bolts. Only traces of 
damage after the test were small 
burn marks about the size of a pen- 
cil eraser on the metal top. When 
lightning crackled against the car 
roof over his head, Dr. McCann felt 
no sensations and probably heard 
less noise than the spectators. 

Rubber tires have nothing to 
do with the safety of the occupants, 
Dr. McCann explained. In his 
demonstration, the electricity trav- 
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eling from the car to ground had to 
jump over a tire. If lightning hit 


a radio antenna extending above 
the car top, it would not endanger 





the occupants. The radio probably 
would be damaged, but the elec- 
tricity would reach ground through 
the car body by jumping over the 
insulating gap where the antenna 
enters the car. Nor does the gaso- 
line tank present a serious light- 
ning hazard. The protected posi- 
tion of tanks on modern cars makes 
it almost impossible for them to be 
hit by lightning, especially since 
lightning seeks its nearest target 
which would be the top of the ear. 

Dr. McCann explained that 
when lightning struck the sedan in 
the high voltage laboratory, the po- 
tential of the car and his body rose 
to about 200,000 v. while the 
ground remained at zero potential. 
This condition resulted when the 
car became part of the path of 
lightning as it headed for the 
ground. However, he felt no elec- 
trical effect because there was no 
difference in voltage produced 
across any part of his body. But 
a person on the ground touching 
the automobile or even standing 
near it during the lightning 
strokes would have been in dan- 
ger because of the difference in 
voltage that would be produced 
in his body. 





Three million volt discharge hits car while research engineer sits inside 
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IGHER steam pressures and 
progressive refinements in 
the design of small and medium 
size turbines, together with de- 
velopments in boiler plant engi- 
neering, now enable industrial 
plants and public institutions to 
generate power at surprisingly 
low cost. Particularly is this true 
where part, or all, of the steam 
ean be utilized in heating or proc- 
essing. As an example, in 1933 
the City of Wyandotte, Mich., in- 
stalled a 2000-kw. condensing 
turbo-alternator, together with 
two boilers, each to generate 50,- 
000 lb. per hr. of steam at 455 Ib. 
gage and 750 deg. F. In 1938, to 
meet increasing demands for 
power, an extension to the plant 
was built providing space for two 
additional turbo-alternator units, 
the first of which, with auxiliary 
equipment, was ordered in 1938 
and has now been in continuous 
operation since January, 1940. 
This new generating unit, con- 
sisting of a De Laval turbine driv- 
ing a 3 ph., 60 cy., 4800 v. Crock- 
er-Wheeler alternator rated at 
4000-kw. (5000-kw. maximum), 
normally carries the entire load, 
but is designed for operation in 
parallel with the older 2000-kw. 
unit, which is held in reserve, or, 
with the power system of the 
Michigan Alkali Co. 
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The turbine, which is of the 
impulse type with 19 stages and 
running at 3600 r.p.m., is designed 
to develop its rated power when 
receiving steam at 425 lb. per sq. 
in. gage pressure and 720 deg. F. 
t. t. It exhausts to a 28% in. 
vacuum and supplies extracted 
steam at‘the rate of 5 per cent 
of the total flow from the sixth- 
stage wheel compartment, 15 per 
cent from the eleventh stage, and 
10 per cent from the fifteenth 
stage. 

At the most efficient load of 
3400-kw. and when bleeding, the 
pressures at the extraction points 
are, respectively, 124, 52, and 14.4 
lb. per sq. in. abs. Steam from 
the lowest pressure bleed point 
goes to a feed heater on the suc- 
tion side of the boiler feed pump, 
and that from the intermediate 
bleed point to a heater on the dis- 
charge side of the pump. The 
high-pressure bleed point, at pres- 
ent blanked off, will eventually 
supply steam for heating the 
Wyandotte City Hospital. 

Steam rates, based on straight 
condensing operation with throttle 
steam at 425 lb. gage and 720 deg. 
F. and exhausting to a 281% in. 
vacuum, were guaranteed to be as 
follows: at 2000-kw. capacity, 
10.55 lb. per kw-hr.; at 3000-kw., 
9.95 lb.; and at 4000-kw., rated 


Fig. 1. The 4000-kw. turbo-alter- 
nator, condenser and duplicate 
motor driven circulating pumps 
installed in the Wyandotte ( Mich.) 
Municipal power plant 


BY J. A. GROFF 


De Laval Steam Turbine Co. 
Detroit, Mich. 


High Efficiency Turbine Units 


capacity 9.90 lb. per kw-hr. 

In its design the new turbine 
incorporates improvements which 
contribute to reliability, close 
speed regulation,’ and high effi- 
ciency. Steam is admitted through 
a trip and throttle valve in which 
the conventional handwheel throt- 
tle control is combined with a 
quick closing device that, when 
released by an emergency over- 
speed tripping mechanism, shuts 
off steam instantly. The first- 
stage nozzles are in seven groups 
and are controlled by individual 
valves located in the steam chest 
and lifted, one after the other, by 
a bar which is operated by two 
cam followers. 

These latter are moved verti- 
cally in their slides by cams on a 
shaft which carries a pinion mesh- 
ing with a rack sector on the piston 
rod of a hydraulic power cylinder 
receiving pressure oil through 
pilot valves controlled by the 
speed governor. When the piston 
moves upward the valves open, 
one by one, in sequence, while the 
reverse movement closes them. 
The hydraulic cylinder, with the 
complete governing and oiling 
system, is housed in the pedestal 
supporting the front end of the 
turbine, thus eliminating the fire 
hazard incidental to external high- 
pressure oil piping. 
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The constant-speed governor, 
which is of the fly-weight type, is 
mounted horizontally and geared 
to the turbine shaft. The trans- 
mission of governor impulses to 
the valve lifting gear is through 
two stages of hydraulic relay am- 
plification, each of which includes 
a floating lever acted upon by the 
governing impulse at one end and 
by the power piston at the other. 
In the first, or primary, stage the 
impulse is received directly from 
the over-speed governor spindle, 
while in the second stage the am- 
plified impulse from the primary 
power piston is transmitted to the 
secondary floating lever. 


Action Under Load Changes 


Upon a change in load, the 
movement of the floating lever in 
each stage causes its pilot valve 
to admit pressure oil to one or the 
other side of the corresponding 
power piston, at the same time re- 
leasing oil from the opposite side 
to discharge. The oil passages 
between the pilot valves and the 
power cylinders are so connected 
that the power piston moves in 
a direction opposite to the pilot- 
valve travel, thus tending to re- 
turn the pilot valve to its original 
position. 

Ratios of the several lever 
arms are so worked out that each 
pilot valve closes its ports at the 
instant when its power piston has 
moved sufficiently to bring about 
a steam flow adjustment corre- 
sponding to the change in load. 
A hydraulic accumulator in the 
pressure-oil supply line insures the 
prompt completion of any ad- 
justment called for by the pilot 
valves, without waiting on the 
delivery of oil from the pump. 
The speed governor can be ad- 
justed to maintain any speed from 
5 per cent below to 5 per cent 





Fig. 2. Schematic 
diagram of the 
hydraulic relay 
governing ar- 
rangement with 
two stage ampli- 
fication 


above rated speed and can be set 
for the desired speed by a motor- 
ized speed-adjusting mechanism, 
which is also fitted with a clutch 
for manual control. 

Emergeney stopping mechan- 
ism operates independently of the 
speed control and shuts off the 
supply of steam to the turbine by 
releasing the throttle trip valve, 
at the same time opening a pilot 
valve which admits air to the 
under side of a vacuum-breaker 
piston. At tripping speed, the 
centrifugal forces of two pivoted 
weights suddenly overcome the 
restraining spring, so that the 
weight arms open and strike the 
trigger of the spring-loaded trip 
system. The latch system of the 
throttle trip valve can also be ac- 
tuated by a hand-operated plunger 
mounted on the side of the gov- 
ernor housing. 


Pressure Oil System 


Oil, both for lubrication and 
for the governor hydraulic sys- 
tem, is supplied from a pressure- 
oil system consisting essentially 
of an oil reservoir, main and aux- 
iliary oil pumps, strainers, coolers, 
a combination of the accumulator 
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previously mentioned with an ori- 
fice, and, in the oil distributing 


line, a relief valve. The latter 
maintains 50 lb. pressure in the 
governing system and 10 lb. pres- 
sure in the lubricating system, the 
spill-over from the relief valve re- 
turning to the oil reservoir. 

A De Laval-IMO positive dis- 
placement pump, mounted below 
the baseplate at the outboard end 
of the turbine and driven through 
spiral gears from the governor 
drive shaft, supplies oil under 
normal running conditions, while 
during starting and shutting down 
oil is supplied by an auxiliary De 
Laval-IMO pump driven by a ver- 
tical-shaft impulse steam turbine 
located below the main unit, with 
the pump submerged in the oil 
reservoir. The auxiliary pump is 
controlled automatically by a 
pump governor responsive to the 
pressure in the lubricating oil sup- 
ply line, and the steam supply for 
the set is taken from the main 
steam-supply line at a point ahead 
of the main-turbine throttle and 
emergency cut-out valve. 


Use of Alloyed Steels 


Special alloys have been used 
to suit this turbine to modern 
steam pressure and temperature 
conditions. The wheels and shaft 
are of nickel steel. The wheel 
buckets of the first stage, which 
teceives the steam at maximum 
temperature, and of the 15 to 19 
stages inclusive, wherein the steam 
becomes saturated, are of stain- 
less steel, the remaining buckets 
being of monel metal. The nozzle 
ring, the sectionalized nozzle-con- 
trol valves and valve seats, and 
the vanes on the peripheries of 
the diaphragms, which form noz- 
zles between stages, are of stain- 
less steel. The diaphragm centers 
in stages 2 to 11 inclusive are of 
forged steel. The remaining dia- 
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phragms are of semi-steel with the 
stainless steel vanes cast In. 


Provisions Against Steam 
Leakage 


The packing box at the high- 
pressure end of the casing con- 
tains both metallic and carbon 
packing elements, while the low- 
pressure box contains carbon 
packing only. The metallic pack- 
ing consists of a retaining ring 
and two labyrinth linings which 
mesh with a series of fins formed 
on the surface of the wheel lock 
nut. The carbon rings fit in cells 
machined in horizontally — split 
housings, which are shouldered in 
the packing box proper. The 
packing box caps are separate 
eastings bolted to the main ¢as- 
ing, so that the carbon packings 
ean be removed while the turbine 
cover is in place. 

When operating under full 
load, steam leakage from the com- 
partment between the inner and 
outer carbon ring cells of the high- 
pressure packing box is normally 
sufficient to seal the low-pressure 
carbons. When starting, how- 
ever, and when operating under 
light loads, live sealing steam is 
admitted. Leakage from between 
the two metallic labyrinth linings 
and from between the metallic 
and earbon packing elements is 
returned to the sixth and eleventh 
stages, respectively. 

Internal leakage from stage to 
stage is reduced to a minimum by 
horizontally split, spring-centered 
metal seal rings of the labyrinth 
type, which fit in the bores of the 
diaphragms and form close radial 
clearances with the rotating ele- 
ment. In the low-pressure stages 
channels formed between the 
peripheries of the diaphragms pro- 
vide for the separation of water 
from the steam, thereby increasing 
efficiency and reducing erosion of 
buckets. 

The steam chest and the upper 
portion of the turbine barrel down 
to the eleventh stage are of cast 
carbon-molybdenum steel, while 
the lower portion of the casing 
barrel down to the eleventh stage 
is made of east carbon steel of a 
standard mixture. After the elev- 
enth stage the wheel case is of 
molybdenum cast iron. The tur- 
bine casing is supported at the 
exhaust end by supports cast in- 
tegral with the casing at the cen- 
ter plane and at the high-pressure 
end of a pedestal, slidably sup- 
ported on the box-type welded 
steel case, which, at the exhaust 
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end, is extended to accommodate 
the alternator and the exciter. 


Bearings 


Journal bearings are of the 
sleeve type, horizontally split, with 
spherical seats and designed for 
pressure lubrication. The thrust 
bearing is of the pivoted-shoe 
type. Axial setting of the rotor 
is accomplished by means of an 
adjusting nut, a clearance gage 
showing the position of the rotor 
by the registration of a pointer 
upon a dial which is marked to 
indicate the two rubbing positions 
and the intermediate running po- 
sition. The turbine shaft is con- 
nected to the shaft of the driven 
machine by a De Laval all-metal 
flexible coupling of the claw type. 
The faces and peripheries of the 
coupling hubs are accurately 
ground, so that they can be used 
for testing alinement. 

When starting this turbine, 
sufficient steam is first admitted 
to turn the rotors slowly until the 
turbine is thoroughly warmed up, 
after which it is quickly brought 
up to speed. This quick starting 
has proved very satisfactory, as 
it has been found possible to bring 
the unit up to speed, ready to go 
on the line, in less than 1 min. The 
speed of the unit is then synchro- 
nized with the line frequency by 
means of the motor synchronizer. 

Extension Planned 

Since the 4000-kw. unit just de- 

scribed was placed in operation 


the City of Wyandotte has con- 
tracted for an extension of the 
present plant to provide space for 
three more boiler units. A new 
boiler having a normal rating of 
90,000 lb. per hr. of steam at 455 
lb. gage and 750 deg. F. has been 
ordered, and De Laval has been 
given a contract for an additional 
turbo-alternator of a capacity of 
7500 kv-a. (or 6000-kw., at 0.8 
p. f. and to generate 60 ey., 3 ph. 
current at 4800 v. The steam rates 
guaranteed are: 9.57 lb. per kw-hr. 
at 6000-kw. load; 9.57 Ib. at 5000- 
kw.; 9.76 lb. at 4500-kw.; and 
10.19 lb. at 3000-kw. There are 
to be three uncontrolled extrac- 
tion openings for bleeding at sub- 
stantially the same pressures and 
temperatures as in the case of the 
4000-kw. unit. Space for this gen- 
erating unit was provided for in 
the plant extension built in 1938. 

All improvements in the Wy- 
andotte Municipal Plant have 
been made out of earnings. The 
responsibility for the operation 
of the plant rests with the Munic- 
ipal Service Commission, a non- 
partisan body of seven members 
appointed by the Mayor, subject 
to final approval by the City Coun- 
cil. The executive head of the 
power plant is H. E. Allen, who 
has been superintendent of the 
Department of Municipal Service 
for the past 19 yr. . Smith, Hinch- 
man & Grylls, Inc., were the City’s 
engineers for the 1938 improve- 
ments. 


More Defense Kilowatts 


DESTINED for one 


of Uncle Sam's 
arsenals, this 3000 kw. 
condensing, double 
automatic extraction 
turbine is held up long 

- enough for a contract 
test in the G.E. shops 
at Lynn. The turbine 
uses 425 lb., 600 deg. 

, F. steam with extrac- 
tion at 125 and 60 Ib. 
In 1939 G.E. installed 
two 60,000 Ib. per hr. 
boilers for turbine 
tests up to 1500 Ib., 
900 deg. F. Condens- 
ing facilities and many 
low pressure headers 
make it possible to 
shop test turbines un- 
der actual contract 
conditions. Note the 
figures indicating 
pressure on the steam 
pipes. 
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Diesel Engine 
Maintains Efficiency 


Comparable tests of Diesel engine in Madison, S. D., 
plant at acceptance and after 25 yr. service show 
close agreement in fuel consumption per br. hp.-hr. 


By CHARLES A. TRIMMER 


Consulting Engineer, Madison, S. D. 


N AUGUST, 1915, a Diesel engine 

was installed in the Municipal 
Electric Plant at Madison, South 
Dakota. This is a Busch-Sulzer 4 
eyl., 4 cycle air injection engine 
rated at 350 hp. 

Upon completion of installation 
and preliminary run, the engine 
was given a careful test over a 
24 hr. period to determine fuel 
consumption and also such informa- 
tion as to lubricating oil consump- 
tion as might be obtainable over 
such a short period. A water rheo- 
stat was used to obtain and regulate 
the load, the generator being sep- 
arately excited (excitation supplied 
from an outside source). The test 
included 2 hr. at 14 load, 4 hr. at 
1% load, 4 hr. at 34 load, 12 hr. at 
full load, followed immediately 
with a 2 hr. run at 10 per cent: 
overload. The test was concluded 
on September 9, 1915. 

This engine was in daily use 
from completion of the 1915 test 
until July 27, 1918, when the plant 
building, a frame structure, was. 
completely destroyed by fire. Fol- 
lowing the fire the engine was over- 
hauled, necessary parts replaced 
and the engine returned to regular 
service in February, 1919, since 


when it has been in daily operation. 
It may be noteworthy that none of 
the interior working parts of the 
engine—main, crank and wristpin 
bearings, pistons and liners—were 
damaged by the fire. Only the cam 
shaft, rocker arm rollers, lubrica- 
tion piping and small exterior parts 
needing replacement. 

Shortly after this unit was in- 
stalled the manufacturer increased 
its nominal rating from 350 to 365 
hp. and this particular engine has 
since been considered as of 365 hp. 
rating. 


Check-up Test 


In September, 1940, after 25 yr. 
of practically daily operation, this 
unit was again disconnected from 
the system by opening the discon- 
nects below the buses, temporary 
generator leads were carried from 
the disconnect blades to a water 
rheostat and the unit again tested 
for fuel consumption. During this 
test, as in 1915, excitation was fur- 
nished from an outside source. 

At the time this unit was pur- 
chased the fuel guarantee was 
stated in ‘‘gal. of fuel per 100 
b.hp.”, and was so measured and 
calculated for the 1915 test. At the 


Results of Tests of Diesel Engine 


time of the 1940 test the fuel was 
accurately weighed and calculated 
on the basis of pounds per brake 
horsepower-hour. In the accom- 
panying table of results the fuel 
consumption in the 1915 test has 
been reduced to the same basis for 
convenient comparison. 

An interesting side light upon 
the operating vicissitudes of this 
engine is afforded by an incident 
which oeeurred in October, 1925, 
when the engine was 10 yr. old. The 
original air intake on this engine 
consisted of a slotted section of 
standard steel pipe, which per- 
mitted inside the pipe an accumu- 
lation of oil, dust, grit, ete., a slug 
of which was drawn into the front 
cylinder causing the piston to 
freeze. 

The damaged piston was imme- 
diately removed and since a new 
liner and piston had to be secured 
from the factory, at least a week, 
it was thought, would intervene 
before the unit could be returned 
to normal operation. As the unit 
could not be spared during the 
peak period without curtailing 
service to consumers, the oil hole 
in the crank pin was plugged, the 
fuel line to the front cylinder dis- 
connected and the unit was oper- 
ated on three cylinders for periods 
of 4 to 5 hr. each evening until re- 
pairs were made. 


An accurate record of load and 
fuel consumption was kept during 
these periods of three cylinder op- 
eration and it was found the engine 
operated entirely satisfactory up 
to full load on the operating cylin- 
ders and with fuel consumption per 
b.hp.-hr. substantially identical 
with four cylinder operation. 

Tests run in 1940 covered 1 hr. 
at 14 load, 1 hr. at 34 load, 2 hr. 
at full load and 2 hr. at 10 per 
cent overload, and it will be noted 
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Equiv. Engine % of 

Engine Rating Rated Lb. 
Hp. Hp. Cap. Used 
186.0 175.00 53.1 348.10 
199.4 182.50 54.5 97.00 
247.5 262.50 70.7 433.70 
251.6 273.75 68.7 
338.2 350.00 98.6 
359.4 365.00 98.4 
378.7 385.00 108.2 

410.7 401.50 112.5 

110% 


3/4 4/4 
Load Load 

524 4 

438 

83.7 

457 

87.4 


103. 104.3 ° 97.9 
Godin Teel Consumption in % of Full Load Cons, 1915 97.4% 
Overload Fuel Consumption in % of Full Load Cons. 1940 98.1% 


Mfgers. Guar. 
Gal. Lb. 
100 per 
Hp-hr. Hp-hr. 
7.70 .603 


6.70 524 


Fuel during Test 
Lb. Gal. 
per 
Hr. 


87.00 
97.00 
108.40 


115.00 
147.00 
152.87 
160.40 
171.12 


6.25 488 


No Guarantee 


Fuel used during tests 
1915—30° Bé. Wt. 7.29 ib. per gal. 
1940—29° Bé. Wt. 7.34 lb. per gal. 


Mfgrs. Guarantee 
19° Bé. Wt. os tb. * per gal. 
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that, due to inaccuracy of an indi- 
cating wattmeter which was used 
in adjusting the water rheostat to 
substantially the various desired 
loads, the overload period was run 
at 112.5 per cent of rating instead 
of 110 per cent. 

No special attention nor prepa- 
ration was given for the 1940 test. 
No indicator cards were taken to 
determine compression, combustion 
conditions nor condition of the 
rings; timing was not checked, no 
valves were ground other than in 
the course of regular maintenance. 
The engine was merely taken out 
of every-day service and placed on 
test in its regular every-day oper- 
ating condition. 

The liner in the front cylinder 
in this engine was replaced in 1925, 
Nos. 2, 3 and 4 cylinders were re- 
lined in 1926. All cylinders were 
again relined in 1939. 

For use during the test, the 
General Electric Co. installed ac- 
curate test instruments, ammeter, 
voltmeter, watthour meter, also 
d.c. ammeter and voltmeter. The 
plant switchboard instruments had 
not been checked recently and their 
accuracy or percentage of error 
was not known. Comparative fuel 


Water rheostat used to load Diesel engine unit during test 


consumption rates for the various 
loads during the two tests are 
shown in the table. 

Both tests, 1915 and 1940, 
were conducted under the direct 
supervision of the writer, assisted 
in 1940 by E. C. Brooks and Carl 
Johnson of Busch-Sulzer Bros. 
Diesel Engine Co., E. W. Gettleman 
of General Electric Co., J. W. Em- 
berg, City Engineer and John 
Bakke, Chief Engineer and Super- 
intendent of the plant. 


Electrical Analyzer Solves 
Heat Flow Problems 


Novel electrical apparatus designed at Columbia University 
effects the solution of difficult heat flow problems simply 


and quickly. 


It is said to be the only machine of its kind 


in the United States 


N EXTREMELY interesting 

electrical calculating device 
for investigating the flow of heat 
has been developed and installed 
in the heat transfer laboratory at 
Columbia University. Referred to 
as an electric “brain” in the news- 
‘paper releases, it is capable of 
solving problems involving the 
flow of heat through which mate- 
rials heretofore beyond the scope 
of present methods of mathemat- 
ical calculations. 

The study of heat flow has 
always presented difficult problems 
in some instances due to the slow- 
ness of the process, at other times 
due to the rapidity of the flow. 
The movement of heat through 
any material is a complex phe- 
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nomenon, involving many factors 
so inter-related that a rigid math- 
ematical solution of heat transfer 
problems is beyond the scope of 
modern calculation. With the new 
equipment now installed at Co- 
lumbia computations made only 
with great difficulty by experi- 
mental and mathematical methods 
can be made in a fraction of the 
time. Heat changes that take 
place in nature or in industrial 
processes are simulated on an 
electrical model and the heating 
performed in much less time than 
it actually takes, or the model 
can reproduce the process over 
an extended period in cases where 
the heat transfer occurs almost in- 
stantly. 


Cooling of the lens for the 
telescope at the Mount Wilson 
Observatory in California which 
took 6 mo. can be duplicated and 
studied in the laboratory in 1 hr. 
On the other hand, heat flow in 
the head of an automobile or air- 
plane engine which reaches its 
peak of intensity in 1/20 of a 
second can be studied over a pe- 
riod of 10 min. in the laboratory. 


Equipment Has 75,000 Parts 


The apparatus contains 75,000 
separate parts, including 525 con- 
densers, and required 1200 man- 
hours of labor for its construc- 
tion. It was designed by Dr. Vic- 
tor Paschkis, research associate 
in the mechanical engineering de- 
partment of the University, who 
has supervised its construction 
since last October. The only other 
electrified heat transfer labora- 
tory that can accurately measure 
heat flow in unsteady state was 
built at the Stroomverkoop, Mij., 
electric power company in Maast- 
richt, The Netherlands. It was 
designed by Dr. C. L. Beuken, 
Dutch electrical engineer. 

Based on the theory that elec- 
tricity can be made to simulate 
the course of heat flowing through 
a solid or combination of solids, 
the apparatus at Columbia is 
equipped with resistance coils to 
affect the flow of electricity in 
the same way that the flow of 
heat passing through a body is 
affected by the thermal resistance 
of the solid. Condensers are used 
to duplicate the heat-storing ca- 
pacity of the materials being 
studied. 


Based on Langmuir’s Studies 


The method of studying heat 
flow employed in the laboratory 
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is derived from discoveries made 
in 1913 by Dr. Irving Langmuir, 
General Electric Co. Dr. Lang- 
muir pointed out that heat flow- 
ing through solids follows the 
same mathematical laws that 
apply to certain analogous elec- 
tric circuits. The apparatus util- 
izes the principle that voltage cor- 
responds to heat flow. Similarly, 
resistance in the model represents 
thermal conductivity in the same 
ratio as electrical capacity of the 
apparatus represents specific heat 
of the material. Only the physical 
properties of the material sub- 
jected to heat flow have to be 
known before the investigation 
can be started on a model set up 
in the laboratory. 

Devices for varying the volt- 
age and amperage and for ad- 
justing the load capacity of the 
model during tests to conform to 
changing temperature conditions 
and to changing thermal proper- 
ties of the material while being 
heated have been installed in the 
apparatus at Columbia. Instru- 
ments for automatically recording 
the results also have been included 
so that the entire electrical and 
mechanical design of the appar- 
atus is radically different from 
the Beuken design. 

The amount of voltage imposed 
on the condensers and resistors is 
measured on two double-point volt- 
meters and the total heat imput 
is measured by a milliampere-min- 
utemeter connected to an amplifier. 
This saves considerable time other- 
wise needed for computing results. 

The apparatus determines, over 
a period of time, the temperature 
change on hot and cold surfaces, or 
at any point within the material; 
the quantity of heat stored or lost 
in any interval of time after the 
beginning of the experiment; and 
the material best suited to the con- 
ditions under which it will be used. 
In addition to heat transfer prob- 
lems, the device also measures the 
flow of fluids, mass transfer, and 
chemical diffusion. 

The model is divided into 15 
sections, each containing six trays 
of condensers arranged behind a 
plugboard with direct connection 
to a busboard in each section which 
serves to connect all condensers 
within the section or to join all 
sections in any desired combina- 
tion. 

Each busboard is connected to 
sets of single-pole, double-throw 
switches installed on a switchboard 
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above each section of condensers. 
In one position the switches connect 
to resistor boards, thus simulating 
in any required combination the 
thermal resistance to heat conduc- 
tivity of the material being investi- 
gated. In the other position the 
switches ground the buses, and 
therewith the condensers, making 
it possible to drain all stored elec- 
tricity before a new experiment is 
conducted. An instrument panel 
located in the center of the model 
contains the power controls of all 
instruments. 


Operates on One Kilowatt Input 


Only 1-kw. of power is needed 
to operate the mechanism. The 
power supply is provided through 
a regulated power unit which con- 
verts ordinary 110 v. alternating 
current into direct current of 130 
to 286 v. A voltage divider reduces 
the voltage from 130 v. down to 
zero so tunat it can be made to cor- 
respond to any temperature change 
in the thermal circuits. 


Vacuum tubes regulate current 
from 0.1 ma. to 30 ma. Four two- 
stage amplifiers operate on the two 
double-point recording voltmeters 
to measure the voltage drop. The 
small current values and short time 
intervals used in the investigations 
are measured by a specially de- 
signed milliampere-minutemeter. 


Members of the University’s 
mechanical, electrical, and chemical 
engineering, and physics depart- 
ments collaborated in the develop- 
ment, construction, and testing 
of the laboratory. The entire ap- 
paratus, consisting mainly of stand- 
ard electrical parts, was assembled 
by students and mechanics at the 
University under the direction of 
Dr. Paschkis. 


Born in Vienna in 1898, Dr. 
Paschkis attended the Institute of 
Technology at Vienna where he re- 
ceived the degree of mechanical 
and electrical engineer in 1921 and 
1922 and the doctor of technical 
science degree in 1923. He served 
as a consulting engineer and was 
employed by electric companies in 
many countries in Europe from 
1923 to 1937, when he came to the 
United States to study American 
applications of electric heating 
equipment. 

After a short visit to Europe, 
Dr. Paschkis returned to the United 
States in 1938 to become a citizen. 
Before starting work on the elec- 
trified heat transfer laboratory at 
Columbia last June, Dr. Paschkis 
was employed by the A. F. Holden 


Co. in New Haven, Conn., and the 
Ajax Electrical Co. in  Phila- 
delphia, Pa. He is author of 
‘*Eleetric Furnaces and Ovens for 
Heating and Annealing.’’ 


Plastic Instrument 
Dials 


WHITE INSTRUMENT DIALS that 
are not discolored by high tem- 
perature, light, chemical fumes, 
or moisture are being made at 
the Westinghouse Meter Division, 
Newark, N. J., by means of a re- 
cently developed liquid plastic 
material, which is sprayed on 
metal much the same as lacquer 
or paint would be. 

In typical tests previous white 
lacquered dials changed to a light 
coffee brown after 10 hr. of ex- 
posure to dry air at a temperature 
of 317 deg. F. Fumes from heated 
raw phenolic plastics changed 
white to straw color after 120 hr., 
and a saturated sulphur dioxide 





New plastic white dials will not discolor 


atmosphere mottled dials with 
yellow splotches after 100 ir. 
Under identical test conditions the 
new plastic-coated dials were 
practically unchanged. 

Foundation of the dial is metal 
sheet that is given a spray of the 
white plastic, which is hardened 
on the surface by quick heating 
and then dried completely by con- 
trolled baking in an electric oven. 

After coating, dial faces are 
lithographed on the metal sheets. 
Since the plastic surface is hard 
and almost completely impervious 
to ink, printing is an extremely 
delicate process. The press, a 
special type of machine, is used 
in a carefully air conditioned 
room, all incoming air being 
cleaned by a bank of electrostatic 
precipitators. 
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Calculation of Power Factor 


For Unbalanced 3-Phase Loads 


By CARL C. TINKER 





In the February issue of Power Plant Engineering, C. O. von Dannen- 
berg presented an article showing the derivation of certain formulas 
used in the determination of power factor and reactive volt-amperes. 
This article resulted in considerable interesting discussion and com- 
ment since these formulas, though fundamental, have not been given 
much attention in text books and general electrical literature. In this 
present article by Carl C. Tinker, the author makes reference to 
Mr. von Dannenberg's article, but is of the opinion that the formulas 
in question are subject to certain limitations—that they are not 
applicable to conditions of unbalanced loads. The practical example 
he refers to is interesting and his analysis seems quite sound and 


logical. 


Further comment on this subject by readers is invited 





ERTAIN FORMULAS which 

are used frequently for the 
calculation of power factor, 
RKV-A and KY-A, while conven- 
ient and accurate with loads 
known to be balanced, are not 
applicable to unbalanced condi- 
tions and may lead to the loss of 
considerable time and effort where 
the limits of their usefulness are 
not understood. Few text books 
make any reference to the limita- 
tions of these formulas and most 
of them are content to state that 
power factor is indeterminate 
when the load is unbalanced. 
Some interesting derivations of 
these formulas were presented by 
C. O. von Dannenberg in the Feb- 
ruary issue of Power PLant En- 
GINEERING and of course they will 
be found entirely accurate when 
used under conditions for which 
they were recommended. 

The fundamental formula of 
this group states that 

RV-A = v3 (W, — W,) 

in which W, and W, are the read- 
ings of two single-phase wattmeter 
elements connected in two line 
wires of a 3-phase circuit. Since 
W, + W, =the total power in the 
circuit regardless of power factor 
or load unbalance it might be as- 
sumed that the formula for RKV-A 
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would hold true for the same con- 
ditions. This assumption is not de- 
pendable, however, and a fairly ac- 
curate knowledge of the load to be 
metered should be obtained before 
the formulas are applied. 

Some time ago the author was 
required to make a study of load 
conditions on a newly acquired 
property involving a number of 
sectionalized areas which were me- 


tered with wattmeters only. The 
load consisted of diversified light- 
ing and small power services in- 
eluding a sprinkling of small single- 
phase motors. The desired infor- 
mation concerning the power factor 
existing in these circuits at various 
times of the day and month had to 
be caleulated from spot readings 
taken from two-element wattmeters 
which were connected in the sub- 
station feeders. While some de- 
gree of load unbalance was known 
to exist it was not considered exces- 
sive. Nevertheless, it was soon ap- 
parent that the values of power 
factor obtained with the methods 
described were too much in error 
to be of any use and the investiga- 
tion was abandoned until suitable 
metering equipment could be pro- 
vided. This experience led to the 
analysis of 3-phase load _ con- 
ditions with reference to the ap- 
plication of these formulas and 
the degree of accuracy which 
might be expected with different 
amounts of unbalance. 

The reason for the error men- 
tioned above is obvious when we 





Fig. | 
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examine Fig. 1. Here we assume 
that two single-phase wattmeters 
are connected in line wires at 1 
and 2 respectively with the usual 
potential connections across E,-. 
and E,_,. Then I, and I, are the 
line currents which lag the angle 4 
behind the 100 per cent in phase 
position indicated by the dotted 
lines. The formulas involving 
(W, — W,) are based on the fact 
that 


Cos «, — Cos a, = Sin 6 
Where «, = 30° — 4and 
a, == 30° + 6 


And since 
W., W, 


Cos «, — Cos «, = —— — 
EI EI 


Then 

W, — W, = Sin 6 X EI = 
RV-A as ealeulated from one 
phase. This is shown in the small 
triangle outside of the delta. 
And 


(W.— W,) X V3=RV-A for 


the 3-phase circuit. 

It is therefore apparent that al- 
though two wattmeters are used 
to determine the RV-A, a uniform 
power factor and balanced load 
are assumed as indicated by the 


factor \/3. It follows, also, that 
any unbalance in load would in- 
troduce a similar error in the ex- 
pression 


V3(W, ri W,) 


(W, + W,) 


from which the cosine and power 
factor may be obtained. 


In order to illustrate the appli- 
cation of the formulas in question 
and to show the degree of accu- 
racy which might be expected 
with different amounts of unbal- 
ance the following analysis is 
given. In doing so it is desired 
also to present a picture of unbal- 
anced loads in a conventional form 
in the interest of the majority of 
engineers and students who, like 
the author, require something 
more tangible than a purely math- 
ematical description of such prob- 
lems. 

Figure 2 illustrates two con- 
ditions of load in a 3-phase 
circuit with a uniform power 
factor of 86.6 per cent in the in- 
dividual circuits in each case. The 
delta voltages E are the voltages 
across each of the single-phase 
circuits and are divided into their 
ir and ix components as shown by 
the inscribed triangles. Since the 





Tan §6= 
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currents in these circuits are in 
phase with the ir sides of the 
impedance triangles, the current 
vectors are plotted as extensions 
of the intersections of these sides. 
Therefore the phase angle and 
magnitude of the current in each 
circuit is obtained and the addi- 
tion of these current vectors for 
each load condition gives the line 
current value and phase angle in 
each case. 

Two systems of vectors are 
plotted in this diagram, one rep- 
resenting a balanced load and the 
other an unbalanced load. In 
order to produce a load of known 
magnitude and balance, arbitrary 
values have been assigned to the 
single-phase currents, and from 
these vectors the line currents and 
all phase angles were calculated. 
The 3-phase system then was 
theoretically metered by two sin- 
gle-phase wattmeters connected 
first in No. 1 and No. 2 line wires, 
then in Nos. 2 and 3 and finally in 
Nos. 3 and 1 positions with the 
proper potential connections as- 
sumed for each location. This ap- 
proach to the problem was made 
so that the constancy of the 
W,-+W, “readings” could be ob- 
served when metering an unbal- 
anced load from three different 
positions, also to note the varia- 
tions in the results of the formu- 
las when applied to the W, — W, 
relation in each case. The data 
for the unbalanced load were then 
tabulated in order that a direct 
comparison of the results could 
be made. Data for the balanced 





load was not tabulated because 
the true power in the circuit is 
given simply by E1\/3 cos 6 and 
the sum of the single-phase ele- 
ments will equal the 3-phase 
power. Also, it is easily demon- 
strated that the formulas based on 
the two wattmeter readings will 
give the power factor, V-A and 
RV-A. 

While space has prevented the 
writing in of all the phase angles 
used in the calculations, an in- 
spection of the diagram will read- 
ily reveal these relations. All eal- 
culations were made to slide rule 
accuracy. 

From the results of the data 
tabulated, it must be concluded 
that the error in the application 
of the formulas for power factor 
to any but a balanced load make 
their use prohibitive if absolute 
accuracy is required. In the prob- 
lem described, with a maximum 
balance of 16 per cent from the 
mean line current values, the max- 
imum error in the ealculated 
power factor was 12.7 per cent 
and the minimum error was 3.12 
per cent, depending upon the lo- 
cations of the wattmeters in the 
circuit. 

It may be of interest to note 
that the average of the three re- 
sults is within 1 per cent of the 
true power factor in the separate 
circuits. Also that the values of 
V-A and RV-A are consistent with 
the power factor found in each in- 

RV-A 
stance since =sin 9 ecor- 


V-A 
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CIRCUIT DATA (VOLTS=1) 


AMPER 
CIRCUIT 1-2 35 
as 25 
3-1 
TOTAL 


6 


| 17. 
21.65 | 
17, | 
69.28 


CALCULATION FROM WATTMETERS 


WATTMETERS WATT 
IT 
48.2XCOS 857/47.59 
XCOS 1}21.69 
e 
X CO 1} 5194 
17. 
+ 
NO3 39.05XCO 
| 48.2x CO 
Wa. +W2 
AVERAGE 





responding to tan 4 resulting from 
the formula for power factor. 


Where an approximation is sat- 
isfactory, say within 2 or 3 per 
cent, the two wattmeter method 
might be used on a system hav- 
ing a reasonably well distributed 


V-A 


load. And of course it would be 
satisfactory for use in testing elec- 
trical machinery although a small 
amount of unbalance might be 
found here, owing to unsymmet- 
rical voltages or possibly to un- 
symmetrical circuit characteris- 
tics sometimes existing within the 


machines or in the line connec- 
tions. 

It is obvious that these meth- 
ods never should be used where 
payment for electric service is in- 
volved. In conformity with mod- 
ern practice, users of large quan- 
tities of energy are usually cred- 
ited on their power bills for power 
factors above some stated value 
and penalized for lower power 
factors, the average power factor 
generally being calculated from 
the KW-H meter and RKV-A me- 
ter installed at the customer’s 
service entrance. There have been 
instances in the past where power 
was sold to scattered communities 
for resale and where it was de- 
sired to avoid the expense of in- 
stalling reactive metering equip- 
ment, that the power factor was 
caleulated from the readings of 
two single-phase meters or from 
check readings of the two ele- 
ments of a 3-phase meter. The 
use of these methods should, of 
course, be reserved for more prac- 
tical applications such as the test- 
ing of electrical equipment and 
mixed loads where reasonable ac- 
curacy is assured. 





Rating Employes On 
A Percentage Basis 


Just a few simple forms have proved to be of great aid 

in rating employes as they are hired and continue in 

employment. They help to obtain co-operation and im- 
prove personal efficiency 


By Leslie Bradley* 


F OR THE average man, who 

hires a few new employes each 
year, it is always a big question 
just how to use all the information 
found on the applicant’s applica- 
tion, to the best advantage. If the 
employer does not have some kind 
of a system for classifying the ap- 
plicant, it is very hard to hire 
his men intelligently. With this 
thought in mind, the accompanying 
schedules are submitted for read- 
ers’ study and will give a reliable 
picture of the applicant’s qualifica- 
tions. They also show how one can 
classify an employe, who is already 
on the payroll, will help to indicate 
whether he should get advancement 


*Head Mechanic, Dakota Public Serv- 
ice Co., Bismarck, N. D. 
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or, maybe, in some rare cases be 
dismissed. Likewise, to be fair to 
all concerned, these schedules also 
classify the employer, or head of a 
department, for it is just as impor- 
tant, possibly more so, that the em- 
ployer meet the demands of a set 
of schedules as outlined, as it is for 
an employe to do so. 

Only too often a good employe 
becomes neglectful, gets careless, 
seems to have lost all interest in his 
job, probably gets discouraged, 
which causes his work to become 
very much inferior to what his abil- 
ities and past performances have 
shown. This general let-down can 
in numerous cases be traced di- 
rectly to some characteristics, or 
lack of them, of his superiors. It is 
suggested that anybody who is in 


charge of a department with any 
number of employes under his di- 
rection, should study the schedule 
covering himself to determine 
whether or not the let-down of his 
employes could be:traced to some 
of his own shortcomings, espe- 
cially so to the items covering ex- 
plicit orders, judgment, apprecia- 
tion and favoritism. In most cases, 
after a study is made, it will be 
a simple matter to bring that em- 
ploye back to his original perform- 
ance. 

In any event, it is certain that 
to get a true analysis of qualifica- 
tions and characteristics of any sub- 
ject, a systematic plan has to be 
employed. The accompanying 
forms are constructed and _ sub- 
mitted for just this purpose. 


Card Number 1 


Name, Married, 





Address 





toetne ed Notify in Case of an 


Accident Nationality. 


Address. Church Affiliations, 


Items of Character to be Considered ---. % Each Item Percentage 


Appearance - Clothes, Cleanliness, etc. 
Personality - Manners, Speech, etc. 
Common Schoo] 

High School 

Cther Education 

Experience in’ Line of Work Applied for 
Experience in Other Pields that Might Help 
Handicaps ~- No Physical Defects 
Temperance - No Bad Habits 

References. 

Safety Record 

Willingness to Study ‘ 


Fig. |. 


Total % 


Form used in rating applicants 
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Card Number 2 


Name. Department. 





Classification 
Address. if Work. 





Items Showing Good Characteristics ---- % Per Item Percentage 


Personality - Appearance, Manners, Speech, etc. 
Craftmanship - Expert Workman, Efficient, etc. 
Judgment in Meeting Emergencies 

Dependability 


Cosoperation - In Regards to Superiors and Fellow 
Employes 


Promptness - On the Job and Carrying Out Ordere 

Alertness 

Sefety-minded 

No Shirker or Kicker 

Studious - Studies the Business and His Job 

Pays His Obligations 

Does not come to Work Under the Influence of 
Liquor 


Does his Work as well without Direct Supervision 
as With 


Is Not an Agitator - Creating Discontent 
Totel % 


Fig. 2. Commendable items to be rated 


How far they should be carried 
out is, of course, entirely up to the 
individual who uses them, but it 
is the firm conviction of the writer 
that if the schedules are sincerely 
used with some thought given to 
what they stand for, anybody can 
become efficient in judging his em- 
ployes and possibly himself so as 
to get more returns from his wage 
dollar. Perhaps some of the items 
as stated in each form will need 
changing or other items added to 
meet a specific case, but the general 
outline will be necessary to get a 
true and constructive analysis of 
the employe. 

To get the correct percentage 
for each item in any of the forms, 
divide the number of items per 
form into 100 and then when de- 
termining the correct percentage of 
each separate item, consider each 
one to represent 100 per cent, study 
what that item stands for, then if 
it is figured that the qualifications 
of the person under consideration 
rates, say average (75-85) then take 
this percentage and multiply by 
percentage given for that item. Ex- 
ample: If there are 10 items in 
the form and the percentage for 
any one of the items is figured to 
be, say 50 per cent, then 100 + 10 
= 10 and 10 X .50 = 5, to be given 
for said items. 

The first form to be considered 
is that of an applicant seeking em- 
ployment. 

By comparing the cards of sev- 
eral applicants it will be easy to 
determine the applicant to be em- 
ployed. 

The next two forms are pre- 
sented for the employer who has 
several employes already on his 
payroll and wishes to take stock 
of their worth to his business or 
department. 

By using the two forms, Fig. 2 
and 3, one can have a record of his 
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employes that, if some thought is 
given in allowing percentages, will 
place his employes in their right 
classification. It is suggested that 
the card of an employe should be 
revised at least once each year and 
a study made of any change in the 
percentage of a given card and the 
causes. 

Now it is only fair to the em- 
ployes to present a form that will 
classify their superiors, or if he is 
a good manager he will want to 
classify himself. In either case, it 
is certain that both the employes 
and the management will be bene- 
fited by devoting some study and 
thought to all qualifications given. 

These qualifications are especial- 
ly presented to the average man 
who has to hire a few new employes 
a year, has just a few employes un- 
der his supervision and who does 
not give much thought to why some 
of the new applicants make good 
employes and some don’t; also just 
what to do to bring the men who 
seem to be the poorest employes up 
to near the better ones. If he does 
not follow some system, he has no 
chance to improve his position in 
regard to the employes and will 
not get the best co-operation from 
them. If forms as just described 
be used and always kept for ref- 


erence, they will show him where he 
has made mistakes in the past and 


Card Nunber 3 


Supplement to Card Number 2 - Percentage of Card 
to be Sudtracted from 100 


Items Showing Bad Characteristics ---- % Per Item Percentage 


Poor Appearance 
Does Not Do Good Work, Doesn't Take an a = in 
Jol 


Waster - Wastes Time and Material 
Does Not Co-operate 
Not Safety-minded 
Dissipates Enough to Effect Work 
Disregards Crders and Rules 
Does Not Meet Obligations 
Does Not Study 
A Kicker and Fnocker 
Total % 


Fig. 3. Undesirable characteristics to be rated 


the things that can be done to im- 
prove his employment problems in 
the future. It is also certain that 
the subject of supervision can be 
made to pay bigger dividends if 
some study and an analysis be 
made of each employe. 


When an analysis or card is 
made for each employe, all his good 
points along with his bad ones can 
be studied. If the manager of a 
department is efficient, he can make 
a study of the bad points of his 
employe and in some way help any 
of the employes to become better 
and this can be done without their 
resenting the management. 


As a summary of this paper, the 
reader is urged to make up a set 
of cards to cover his employes. It 
is certain that after some practice, 
these forms will enable anybody to 
judge his associates more accurately 


Card Number 4 





Address 


Items to be Considered Per Item Percentage 


Personality 

Knowledge - Knows His Job 

Gives Explicit Orders - Each Man Knows His Duties 
Does Not Show Favoritism 


Good lousekeeping - A Place for Everything and Ever- 
thing in Its Place 


Apyreciation + Gives Credit When Due 
Patience - Is ible to Lead by Showing 
Perseverance ~ Does lot Give Up Easily 
Leyalty - Shows Interest in Eaployes Problems 
Judgment - Is Able to Make Right Decisions 
Leadership 
Systemat Planning - Everything Planned 
Punctuality 
Temperance - Is Koderate in Everything 

Total % 


Fig. 4. Items.on which supervisor should be 
rated 


and there will be many times where 
an analysis of them will show up 
in the operating costs, for it is a 
proven fact that anybody follow- 
ing some kind of a system will be 
able to change the poorer details 
to something better. These forms 
are presented for just this purpose. 
If used wisely, they will result in 
better labor returns for every dollar 
spent on wages by producing bet- 
ter employes and possibly better 
management. 


Welding Fittings 

DraFt oF a proposed American 
Standard for Steel Socket-Welding 
Fittings has recently been com- 
pleted by a subgroup on Welding 
Fittings of the Committee on 
Standardization of Pipe Flanges 
and Flanged Fittings. The pro- 
posal which covers overall dimen- 
sions, tolerances, and marking for 
wrought and cast carbon and alloy- 
steel welding fittings is now being 
distributed to industry for criti- 
cism and comment. Copies are 
available on application to B. B. 
LePage, Assistant Secretary, The 
American Society of Mechanical 
Engineers, 29 West 39th Street, 
New York, N. Y. The work on 
standardization of welding fittings 
was organized under the procedure 
of the American Standards Asso- 
ciation in 1921 with the Heating, 
Piping and Air Conditioning Con- 
tractors National Association, the 
Manufacturers Standardization So- 
ciety of the Valve and Fittings In- 
dustry, and the American Society 
of Mechanical Engineers, as joint 
sponsors. 
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Right. Here's a close up 
view of one of the Boulder 
Dam spiilways referred to 
in the caption to the pho- 
tograph shown above. This 
is the west spillway. These 
spillways were constructed 
on each side of Boulder 
Dam to guard against 
emergency flood waters 
when ordinary methods of 
bypassing waters are in- 
sufficient 


Left. Almost to the brim of the spillways, 
the waters of Lake Mead are expected to 
spill this year for the first time. Late snows 
in the mountains of the Colorado River 
watershed, which in years before Boulder 
Dam would have swollen the river to flood 
proportions, this spring will lap over the 
two concrete basins, each large enough to 
float a battleship, which flank the dam. 
The downstream flow will be cut to one 
quarter the size of the flood pouring into 
Lake Mead from the Grand Canyon. The 
Bureau of Reclamation expected the Lake 
to begin to spill about June 15 


Left. Water is also passing over Grand 
Coulee Dam. This photograph shows 
twenty waterfalls 17 stories high and twenty 
others half as high hurtling down the spill- 
way face of the great dam. The twenty 
smaller falls are hidden behind the higher 
ones. Seemingly reaching out of solid con- 
crete, the entire flow. of the Columbia, with 
the exception of a small portion turning two 
small 10,000-kw. “house” generators, is 
taking the plunge. A highway bridge, over 
which motorists next year will be able to 
drive their cars is now under construction 
on the piers above the falls. The spillway 
tubes shown in this photograph are each 
8!/, ft. in diameter. The waves in the white 
water below the falls are 25 ft. high. The 
spillway section part of which is shown here 
is 1600 ft.—four city blocks long 





of Engineering Interest 


Left. Anti-arc-craft. This re- 
alistic-looking battery some- 
what resembling an anti-air- 
craft unit is actually a group 
of arc chutes lined up at 
General Electric's Philadel- 
phia works prior to assembly 
in air blast circuit breakers. 
Within such a structure an 
intense high power electric 
arc is extinguished within 
0.008 seconds, so effectively 
that its terrific heat is ren- 
dered harmless 


Below. This fiery fountain is 
the result of a welding opera- 
tion in a production line at 
the Westinghouse Electric 
and Mfg. Co. Apart from 
its osilion it is a thing of 
unique beauty 


Above. The 8 shoes and one 8 ft. iron and 
steel doughnut that make up a thrust bearing 
for one of the big generating sets at Grand 
Coulee require Ht of machine work and 
polishing. These faces must be as nearly true 
plane surfaces as men and machines can make 
them. This shows the final hand scraping on 
the job, necessary to remove microscopic 
mountains that would pierce the oil film E 

tween the rotating collar and the stationary 

shoes 











MAGNET COILS 
And Related Data 


In this second! of three articles on this subject the author 
considers the question of coil characteristics, that is, the 
problem of properly rating the design of the coil in terms of 
voltage, frequency, current and duty cycle. This is made 
simple by the use of a series of charts devised by the author 


By B. W. ERIKSON 


Industrial Control Engineering Dept. 
General Electric Co. 


HAVING, by a judicious bal- 
ance of the considerations out- 
lined in the foregoing section, ar- 
rived at a rough or preliminary 
design, we are confronted with 
the problem of checking our esti- 
mates and properly rating the de- 
sign in terms of voltage, fre- 
quency, current or duty cycle. 

To facilitate such work, we re- 
fer for alternating current coils 
to curves in Fig. 1, which show 
eoil turns at 220 v., 60 cycle for 
various areas and flux densities. 
Then with this figure of turns, we 
estimate the amperes from the 
formula, giving the ampere turns 
in terms of flux and reluctance. 
Armed with this information and 
bearing in mind how vitally the 
coil shape and wall thickness‘ af- 
fect its rating, we consult Fig. 2. 

From this we select from the 
probable wall thickness the cur- 
rent density permissible. We then 
calculate from the known turns 
and wire size (based on the dens- 
ity selected) the necessary coil 
space. Finally, we compare this 
space with the original estimates, 
making sure, of course, that the 
coil meets our expectations as to 
space allowable as well as to be 
symmetrically proportionate in 
size to the remainder of the mag- 
net structure. 

At this point it should be con- 
sidered that the thinner the coil 
wall, the higher is the current 
density at which the copper may 
be operated. To illustrate, a bare 
copper bar, 4 by 4 in., attains in 
air a temperature rise of 85 deg. 





1The first article appeared on p. 
of the July issue. a atin 
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C. at a density of 2500 amp. per 
sq. in., whereas, a number 20 cot- 
ton insulated cable lead, com- 
posed of ten strands of .010 copper 
wire requires 7500 amp. per sq. 
in. for an 85 deg. C. rise. 

The shape of the design should 
also be such as not to make its 
manufacture too difficult. Round 
shapes or squares are simple to 
make, but highly rectangular and 
disproportionate designs are, as a 


rule, both inefficient and expen- 


COIL TURNS AT 220 VOLTS 60CYCLES 
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sive. Often, if not practically al- 
ways, the ultimate design is the 
product of several approxima- 
tions. These are, however, usu- 
ally confined to slight changes in 
coil turns or changes in the coil 
wire size first selected to the next 
smaller or larger. As the stand- 
ard wire sizes usually vary 20 to 
25 per cent in area between sizes, 
the effect in reduced heating and 
lower coil resistance (for an in- 
crease in size) with its often 
highly desired change in open 
magnet power factor and imped- 
ances is quite marked. If the de- 


sign is for direct current, the 


problem is somewhat different, but 
aside from any special limitations 
of dimensions, the following pro- 
cedure will produce an econom- 
ically sound structure. 

It can be proven that a good 
value of coil outside diameter 
which will give maximum useful 
flux equals 1.6 times the magnet 
core diameter. As we already 
know, the iron core diameter from 
the formula of 

BeA 


72 < 108 


the coil outside diameter is readily 
fixed and, therefore, its wall thick- 
ness. Again from Fig. 2 we learn 
the permissible current density. 
From here we may proceed by a 
series of well known formula 
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aN BA 
€* _375 


B IN KILO LI Ss 
N= TURNS 

A= AREA O 

E: voUTaG 


49 50 70 80 100 


Fig. 1. Coil turns at 220 v., 60 cycles for various areas and flux densities 
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which, however, are rather cum- 
bersome to use or by simpler and 
more practical means as follows. 
With the coil diameters fixed, let 
us select what we think is to be 
the approximate coil length and 
then lay out the coil design on this 
basis, | allowing for insulation and 


o 
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° 
© 





AMPERES 


CURVE 8 WITH SCALES 8 
Fig. 2. Current densities permissible for probab‘e wall thickness 


a reasonable winding efficiency of 
about 90 per cent. This 90 per 
cent value covers only the wire 
space itself, and is needed for 
crossovers of wires and loss of 
space at coil ends, as the wire 
rises to succeeding layers and does 
not include ground insulation sur- 
rounding the entire winding. In 
selecting this coil design, we 
should also attempt to make sure 
that the smallest wire size neces- 
sary is not below the minimum 
diameter which we care to have 
for the highest voltage to which 
the coil will be subjected. 

From the above we calculate 
the coil mean length of turn and 
from a wire table find the total 
resistance for the wire size and 
coil length selected and from this 
determine the voltage that will 
produce the desired ampere turns. 

For a particular design, this 
value of voltage also corresponds 
to a value of watts, and this we 
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compare with the watts at the 
permissible current density and 
then either increase or decrease 
the length of the actual coil wire 
space in direct proportion to the 
difference in wattage. For in- 
stance, if the permissible watts 
were 100 and the first design 
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shows 200 watts at the required 
ampere turns, the coil must be 
made twice as long. At this new 
length the voltage rating remains 
the same as it did at first, so that 
if 75 d.c. volts was sufficient to 
produce the first value of 200 
watts, 75 d.c. volts will again be 
correct to obtain 100 watts with 
the longer coil. 

In other words, for a given 
d.c. voltage coil ampere turns re- 
main constant with changes in coil 
length, but permissible coil watts 
for an assumed temperature rise 
vary directly as the length. In 
general, direct current coil ratings 
are changed only by changing the 
coil length, as changes in diameter 
are not very effective in changing 
the coil ampere turns. However, 
on alternating current coils, 
changes in coil turns and coil 
outside diameter is a customary 
procedure. For this reason, di- 
rect current coil design is limited 


for any given diameter to only 
one voltage rating per. each wire 
size and for this reason a 25 per 
cent margin in space is convenient 
to have in the original design, in 
order to take care of odd voltage 
ratings. Of course, all of the 
above test calculations should be 
made on the basis of hot coil tem- 
perature, thus allowing for an 
increase in the coil resistance. 
Customary temperature limits on 
Class A type of coils, insulated 
with organic material, is 85 deg. 
C. rise by resistance and for 
Class B coils, insulated mainly 
with inorganic materials, the tem- 
perature rise limit is 105 deg. C. 
Both of these limits are assumed 
to be taken over and above an 
ambient temperature of 40 deg. 
C. For handy reference, it may 
be remembered that a 33 per cent 
increase in coil resistance from the 
resistance value at 25 deg. C. 
equals 85 deg. C. rise. This cor- 
responds to a 2.6 deg. C. rise for 
each per cent increase in resis- 
tance. Also percentage temper- 
ature rise varies directly with per- 
centage d.c. watts or for approx- 
imate results temperature rise va- 
ries as voltage? for d.c. coils and 
voltage for a.c. The voltage® fac- 
tor is apt to approach the voltage? 
condition for small a.c. coils in 
which the coil resistance is a large 
share of the total coil impedance. 
The portion of the coil impedance 
which is taken up by its d.c. re- 
sistance when used on a magnet, 
should also be considered in the 
preliminary design stage for alter- 
nating current service, as for in- 
stance, if a magnet having a high 
initial pull is desired, it must to 
be economical, also have a high 
ratio of inrush to holding current. 
This is accomplished by designing 
for a heavy proportion of iron to 
copper, which reflected in the coil 
design makes for few turns, heavy 
wire, and low resistance. 

On the other hand, if the ini- 
tial pull requirement of the mag- 
net is not a high percentage of the 
final pull, a more economical 
structure may be designed by 
using less iron and in the coil 
more turns of finer wire, having 
a higher d.c. resistance. This is 
usually the case of devices built 
to handle the power circuits for 
motors rated 14 hp. or less, or for 
relays and contactors used for in- 
terlocking or signalling circuits. 

Final tests and rating deter- 
minations of a new coil design are 
usually taken on a fairly conserv- 
ative basis, the most common 
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Fig. 3. Temperature-Time Data of Copper Wire, neglecting radiation 


being to rate the coil at a voltage 
110 to 115 per cent, of which will 
produce 85 deg. C. rise by resis- 
tance. This allows ample leeway 
for factory variations in magnet 
and coil manufacture and also 
provides a small percentage for 
variations in customers’ line volt- 
age. 

Further assurance of satisfac- 
tory operation is obtained by 
making the designs liberal enough 
in size so that proper operation 
of the complete magnet is secured 
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at 85 per cent or less of rated 
coil-voltage, with the coil hot. For 
d.c. circuits this necessitates oper- 
ation at about 65 per cent voltage, 
with the coil at room temperature, 
to allow 33 per cent increase in 
coil resistance at the 85 deg. C. 
temperature rise limit. 

It should be noted that whereas 
above data pertain to continu- 
ously rated apparatus, there are 
many devices such as solenoids 
and brakes, which are in the main 
intended for intermittent service. 





In these cases, the rating should 
be based on a duty cycle run, 
which takes into account the 
added heating of the inrush cur- 
rent period on a.c. coils and for 
d.c. work permits of the use of 
higher than normal current dens- 
ities which will produce the max- 
imum allowable temperature rise 
at the end of the prescribed time 
eycle. 

For short time periods, the 
ratings may be approximated 
from the curves in Fig. 3 for 
either a.c. or d.c. design, as these 
curves show temperature rise 
neglecting radiation for periods 
up to about 10 min. For periods 
of time in excess of this, but not 
for continuous excitation it is best 
to take a few test ratings, plot- 
ting these on semilog paper, and 
then interpolate from results. 

Once a coil design is made and 
its rating found, any other coil 
for the same device may be de- 
signed on the basis of turn-voltage 
proportionality. This applies both 
to a.c. and d.e. coils and, of course, 
presupposes that the same wind- 
ing space is filled in each case. In 
other words, turns vary directly 
with the coil voltage rating, and 
it is interesting to note that the 
coil resistance and inductance 
both vary as the square of E or 
as the turns, squared. This fact 
disproves a long accepted theory 
that on the same design, a higher 
voltage coil requires a longer time 
for the current through it to rise 
to its final steady state value. 
Clearly, if both R and L vary as 
the turns, squared, the R/L re- 
lationship is a constant. For this 
reason variations in magnet speed 
of operation are secured by ap- 
plying higher volts per turns or 
by means of condensers and sec- 
tional windings. 

Here R = d.e. resistance L = 
inductance. 

For different frequencies, the 
coil turns vary inversely as the 
frequency. However, at 25 cycles 
or less, it is customary to increase 
the voltage per turn, by about 
5 to 10 per cent over the theoret- 
ical value to compensate for de- 
creased iron losses. From a heat- 
ing standpoint, this is sound as 
the hysteresis losses decrease 
directly with the frequency and 
the eddy current losses as the 
square of the frequency. 

It should be noted that for 
a.c. designs, the iron is usually 
as hot or hotter than the coil, and, 
therefore, does not help to reduce 
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the coil temperature. For this 
reason the copper densities used 
are lowest on a.c. coils. 

Actual heat dissipating ability 
of a coil is not usually affected by 
the type of construction used or 
by the nature of the outer insula- 
tion, as long as the coil is com- 
paectly wound and not unreason- 
ably padded with insulation. The 
thickness of the coil cover does, 


however, somewhat retard the 
flow of heat, and for that reason, 
this thickness is kept at a mini- 
mum. 

The color or texture of the 
surface is of no practical impor- 
tance, nor does the temperature 
rise decrease except possibly 5 
per cent or less due to the varnish 
treatments most usually given all 
magnet coils. 


REFRIGERATING 
ENGINEER 


Part Vil. You strike oil, your shin and your head— 
again, and incidentally learn that there is something 
else in an enclosed compressor crankcase besides 
the lubricant. You also learn that high-pressure cut- 
outs were not made for the kiddies to clip out of 
newspapers, and that an air minded centrifugal 
pump just goes around and around doing nothing 


By GEORGE HOLMAN 


N THE MORNING of your 

fifth day as engineer at the 
Wholesome Ice Plant and Food 
Market you get up early enough to 
stop and have the doctor redress 
your injured nose and scalp wound. 
It is only 6:30 when you get to the 
plant. Frosty is there, in the tank 
room where Andy is still hoisting 
ice. 


In the machine room about the 
same indicated pressures on the 
gages and about the same sounds 
from the equipment prevail as on 
the day before. You go into the 
tank room and stand beside the 
ean dump. Andy hoists a can, 
brings it across the field and sets 
it in the dump. He unhooks the 


lifter bar and tilts the dump. As ~ 


the dump turns horizontal, its 
weight opens a spring-closing valve 
on a water line, and warm water 
sprays over the can. 


As the warm water sprays over 
the can there are a number of 
crackling sounds. After about a 
minute or two Andy shakes the 
can, and the cake of ice slides out. 
You now see why the cans are 
smaller at the bottom than at the 
top. The ice comes out easier, but 
it is not clear and Frosty tells you 
to clean the filters when you have 
time. 
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While you go back to the ma- 
chine room for tools with which to 
open the filters, Andy hoists the 
last cake of ice, and he and Frosty 
leave together. You are now on 
duty. While making your first 
round of the machines you notice 
the low level of the oil in the cool- 
ing room compressor crankease a 
second time and decide to add more 
oil to the ¢rankease before working 
on the filters. 

There is a full barrel of oil 
standing in a corner. But it has 
no faucet on it, and of course, it 
is too big to handle otherwise. In 
the bottom section of the supply 
locker, however, there are two 5 
gal. oil cans, both containing oil, 
so you take one of them and walk 
over to the compressor. 

The only thing you have read 
in your book on refrigeration about 
putting oil in an enclosed com- 
pressor crankcase is that the act is 
accomplished by use of the oil 
charging hose. But the book 
doesn’t state whether the com- 
pressor should be idle or operat- 
ing. To be safe. you decide to 
shut the compressor down. 

Not having a funnel you decide 
to pour the oil into the hose with- 
out one. Placing your right foot 
on the concrete base of the com- 


pressor, you lay the square 5 gal. 
oil ean across your thigh. Hold- 
ing the hose vertically, you pour 
the oil in. Some spills, but at last 
you steady down. The hose fills 
up and overflows. What the—? 
Ah, yes. A valve on the oil line to 
which the hose is attached. You 
should have known that there 
would be one. You cautiously 
lower the can and set it on the 
floor. Still holding the oil filled 
hose vertically to keep the oil 
from spilling out, you stoop and 
open the valve. 

What happens then is surpris- 
ing, to say the least of it. No 
gusher ever brought in in an oil 
field has a thing on that hose in 
your hand. Oil literally blows 
from it. Straight up the oil goes. 
But, as the old saying has it, every- 
thing that goes up must come down. 
And down the oil comes. After 
forming a spatter against the ceil- 
ing, down it comes in a veritable 
rain of oil smelling like ammonia. 
It falls on motors, compressors, 
switchboard, lockers, your shirt, 
pants, and even the bandage on 
your nose. It falls everywhere on 
the floor, and in your hand the oil 
charging hose is now blowing pure 
ammonia gas. 

With remarkable presence of 
mind you keep holding the hose 
upright, duck your head under the 
cone of blue haze blowing from its 
open end and close the valve. You 
then drop the hose. Holding your 
breath and keeping your eyes closed 
tightly, you sprint for the hole 
that the brick masons left when 
they built the wall to separate the 
machinery from the street. The 
sharp corner of the concrete base 
on which sets the sharp freezing 
compressor and the motor driving 
it gets in your way. You fall over 
the corner, and in doing so spraina 
wrist, crack an elbow and peel one 
shin from kneecap to instep. But 
such injuries are minor matters. 
Getting through the hole the ma- 
sons left in the wall is the main 
thing. 

Either someone has moved the 
door while you weren’t looking, 
or it purposely jumps aside. You 
try ineffectively to make a door 
of your own in the 12 in. brick 
wall, but come off loser. Bright 
scintillating stars flash about the 
spot where you try to ram your 
head through the well-laid bricks. 
Next thing you know you don’t 
know anything, except that you 
are on your hands and knees 
crawling out the doorway. 


73 








Outside you sit down on the 
curb and hold a hand over a rap- 
idly swelling knot just above your 
left eye. Something trickles 
through your fingers, and you real- 
ize that there is also a cut on your 
forehead, where the blood trickles 
out. The cut begins to sting, a 
a sure sign that you still are all in 
one piece. Your mind clears, 
and you begin to reflect upon what 
happened, at last coming to the 
very obvious conclusion that the 
compressor crankease had am- 
monia gas under pressure in it. 

The odor of ammonia drifts out 
to you. But there isn’t much; not 
enough to alarm the neighbors, or 
even to bring Butch out of the 
storage. After giving the gas time 
to diffuse, you go back inside. The 
place is in a worse mess than ever. 
There is a splotch of oil on the 
ceiling, streaks of oil on the ma- 
chines and lockers, and pools of 
oil on the floor. No oil shows in 
the gage glass of the compressor. 
The crankease is empty—of oil. 


Back on the Job 


Re-entering the machine room 
was no trick at all. But staying 
in it is quite another thing. Not 
only does the ammonia sting your 
eyes and bite your nose. It burns 
like lye in the cut on your fore- 
head and where the skin is peeled 
off your shin. 

The morning is a hot one. The 
temperature is soon above the com- 
fort range. After another breath- 
ing spell in the open air, you again 
go back into the machine room. 
That cooling room compressor 
ought to be running; but it can’t 
run without oil. And how are you 
going to get oil into it, with it back- 
firing the way it did awhile ago? 
You admit that the oil charging 
problem has you licked. You are 
about to call up Frosty when you 
notice that the book hanging on the 
wall beside the telephone is not a 
telephone book, but an operator’s 
manual of refrigeration. 

“‘To charge oil into a vertical 
enclosed crankcase compressor,’’ 
the book advises you, ‘‘close the 
suction stop valve, open the crank- 
case pumpout valve, submerge the 
end of the hose in the oil to be 
charged, and as soon as the hand 
on the oil pressure gage on the 
crankcase falls below the zero read- 
ing, open the valve on the charg- 
ing line. Atmospheric pressure 
will force the oil through the hose 
and into the partial vacuum created 
in the crankcase.’’ 

Holding the manual in one 
hand, you walk around the com- 
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pressor. You close the suction 
stop valve. But when you open 
the valve marked pumpout, there 
is a whistling sound in the com- 
pressor. The pressure in the suc- 
tion line from the coils jumps to 
50 lb., while the pressure in the 
erankease rises slowly to 50 Ib. 
Whether the book says so or not, 
that certainly is not the right valve 
to open. 
Wrong Again 

You decide to try to put the oil 
in with only the suction valve 
closed. You start up the com- 
pressor. It pounds more than 
usual, but you pay the pounding 
little heed. Gradually the oil gage 
pointer falls. The pounding of the 
compressor gets worse. As soon 
as the pointer of the gage reaches 
zero, you open the oil charging 
valve again. The oil does not go 
into the crankease, however, but 
blows out into your face. 

It painfully reminds you of the 
eut over your eye and your 
skinned shin. You close the valve, 
light some sulphur tapers and get 
over by the open door where the 
air hasn’t so much ammonia in it. 

The compressor still pounds. 
You go back to the condenser 
drain and wet your skinned shin 
and forehead with the water. 
Close at hand the water stinks to 
high heaven. You had not noticed 
the odor before, and suppose that 
it is because of the ever present 
smell of ammonia in the machine 
room. 

The compressor still will not 
take oil. You look it over closely. 
There is a small angle valve on a 
line running from the manifold to 
the crankcase. You gingerly open 
the valve, and the pressure as in- 
dicated by the gage on the oil line 
drops several markings below zero. 
You open the charging valve again. 
This time the hose jerks slightly. 
That is all. But the oil level in the 
can begins to fall, as nearly as you 
can see it past the hose. Soon oil 
appears in the gage glass, and rises 
slowly. You wait until it nears 
the top of the gage glass, then close 
the charging valve. Closing the 
crankcase pumpout valve and open- 
ing the suction valve is but the 
work of a moment. You listen to 
the pulsations of the compressor 
growing quieter. Adding oil has 
changed the sound of the machine. 

The compressor jackets seem 
warmer than usual. You go back 
to the condenser drain and look 
things over. The amount of water 
flowing into the condenser drain 
seems to be less than yesterday. 


You look at the temperature of the 
water coming from the condenser, 
then climb the ladder to check the 
temperature of the water to the 
condenser. There is a 13 deg. dif- 
ferential between the two, and the 
head pressure is higher than usual. 

For awhile you try to keep the 
head pressure down by « spilling 
warm water to the sewer. But that 
doesn’t help much. Besides, the 
cooler water from the city mains 
enters the drain directly. When 
you spill the water from the drain, 
you spill some of the make-up 
water, too. There is nothing else to 
do but shut down and clean traps. 

This you do, shutting down the 
pump and all three compressors. 
Within 45 min. you clean both 
strainers, the one on the water line 
to the compressor jackets being in 
much the same condition as the one 
on the intake line, but minus the 
punched holes. The job done, you 
open the valve on the suction line 
of the pump and start up all three 
compressors. The pump, wired to 
start automatically with any and 
all compressors, starts up also. 

You wait until the compressors 
come up to speed, then go into the 
tank room to see how much the 
brine temperature has risen while 
you were shut down. Six degrees, 
and in less than an hour. 


More Trouble 


You are walking across the ice 
field when you hear the ice making 
compressor go off. You sprint back 
into the machine room and find a 
strong ammonia leak somewhere. 
You tear a slip out of a book of test 
papers, wet one end of the slip in 
your mouth and move it around the 
gray head of the ice maker. Right 
between the two heads the wet part 
of the test paper turns a beautiful 
red. You get a wrench of the 
proper size, open the switch, close 
both suction and discharge valves 
and tighten the nuts on the studs. 
You have learned to isolate any 
part of the system you are working 
on. If you should twist off a stud, 
with both suction and. discharge 
valves closed, the only ammonia 
that can get away from you will 
be that isolated within the machine. 
You will never again make the mis- 
take you made with the thermo- 
expansion valve. 

The head being ammonia-tight, 
you open the valves and start to 
investigate the why and the where- 
fore of the compressor shutting 
down. You push the reset but- 
ton of the overload relay. The 
compressor still will not start. But 
maybe the fuses are dead. So 
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you put in new ones, close the 
switch and step over to twist the 
starting latch. Nothing doing. The 
compressor still will not start. 
About that time the cooling 
room compressor dies. That is un- 
usual for this time of day. In fact, 
that is the first time you have seen 
it stop of itself. You step back 
and look at the gages. No wonder. 
The discharge now reads 260 lb. 


Surely the pressure ought not be. 


that high. The sharp freezing 
compressor is still running, and 
keeping the pump running. But 
the pump is delivering no water, 
for on looking into the condenser 
drain you find it full, but no water 
running down from the condenser. 
You try the intake valve, thinking 
that perhaps you failed to open it 
after cleaning the strainers. You 
are about to conclude that the gate 
of the valve failed to rise when 
you backed out the stem—you have 
known stem collars to strip—when 
you think of the plugged vent on 
the pump easing. At once you 
know why the pump delivers no 
water. It is air bound. 


Down Again 


At that instant a sharp blowing 
and whistling sound comes from 
the sharp freezing compressor. The 
whistle rises and falls inflectively 
with each distinguishable stroke of 
the pistons. You lope to the switch- 
board and shut off the compressor, 
the pump going off with it. The 
compressor flywheel stops, but the 
whistling keeps on. You step back 
and look at the gages again. The 
discharge pressure is falling, while 
the suction pressure on the freezing 
system is at 40 Ib. and still rising. 
By the time the .whistling stops 
the pressure in the discharge lines 
has fallen to 220 lb., and the pres- 
sure in the sharp freezing system 
has risen to 80 lb. But as soon as 
the whistling stops, the pressure as 
shown by the sharp freezer suction 
gage drops rapidly to 50 Ib., then 
more slowly to 40. 

You start first to work on the 
cause of the trouble. But on trying 
to unscrew the cock from the pump 
casing you chew it up badly with 
your pliers, the only tool you can 
find to fit it, and at last twist it 
off. The air blows out as the pump 
takes prime from the higher water 
level of the drain. The water 
doesn’t stop with just plain pump 
priming, however. It spurts on out 
in a small fountain. You are com- 
pelled to close the intake valve to 
the pump in order to shut it off. 

You go back to the plant. Dig- 
ging through the supply locker, you 
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find not even a pipe plug of the 
proper size to close the vent. You 
make a trip to the hardware store 
and get one. In a little while you 
have the pump running manually. 
It delivers much more water now 
than before you cleaned the 
strainers. 

You turn the flywheel of the 
sharp freezing compressor by hand. 
It does not seem to be damaged. 
You start it. It runs well. 

But do what you will, the other 
two compressors will not run, either 
manually or automatically. You 
try to reason from cause to effect 
but finally you go to the telephone 
and call up Frosty. 


Quick to the Rescue 


Frosty explains, ‘‘The current 
which energizes the solenoid clos- 
ing the main contactor passes be- 
tween two points submerged in 
mercury held in a glass bulb. This 
bulb pivots on a peg, and is con- 
nected at one end to a hollow curved 
spring which opens into the high 
pressure side of the system. As the 
pressure in the high pressure side 
of the system increases, the spring 
tends to straighten out, something 
like curving a finger and then 
straightening it out. Since the glass 
bulb containing mercury is fastened 
to the end of the spring, it will tilt 
when the increasing pressure moves 
the spring far enough. The bulb 
becomes overbalanced, the mercury 
runs to the opposite end, where it 
no. longer connects the two points 
through which the current energiz- 
ing the solenoid holding the main 
contactor closed must pass. The 
shift in the mercury opens the cir- 
cuit. This instrument is called a 
mercoid switch, and as used in that 
part of your system acts as a high- 
pressure cut-out. You will find 
three of them, one for each ma- 
chine, situated just above the gages. 
To reset them for operation, look 
beneath them. There you will find 
a little spring-loaded button. Push 
it. The face of the casing is glass. 
When you push the button, watch 
and see if the mercury again makes 
contact with the two points visible 
in the bulb.’’ 

‘“‘There is something else, 
Frosty.” You think of the whis- 
tling sound. ‘‘Only two compres- 
sors stopped. The other one kept 
running. But the high-pressure gas 


‘blew something loose in it, and the 


gas went into the freezer coils. It 
kept on blowing, even after I shut 
the machine off. It didn’t stop un- 
til the discharge pressure fell to 
220. And by that time the suction 
pressure was up to 80.”’ 


‘‘That was the relief valve that 
blew,’’ Frosty informs you. ‘‘It is 
really a safety valve, something like 
a safety valve on a boiler, and in- 
stalled for the same purpose. 
Safety valves on refrigerating sys- 
tems are best when set to blow into 
the low pressure side, or into some 
vessel which will save the refriger- 
ant and prevent it from contami- 
nating the atmosphere we breath.’’ 

You get your stepladder and 
climb up to the high-pressure cut- 
outs. There is so much dust and 
grime on the glass front of the 
casing that you cannot see the bulb 
Frosty described. You locate the 
button, however. But before push- 
ing it, you get down and look 
for a cleaning rag. You soak the 
rag in the cleaning fluid you 
bought and wipe the instrument 
elean. You are about to push the 
button when you think of some- 
thing, and get pale and cold be- 
hind your gills. Is the discharge 
valve open? You feel sure that 
you have not closed it, but to be 
surer, you get down and check 
over the machine. Doubly sure 
that all is well, you climb back up 
the ladder and push in on the but- 
ton. There is a little green flash 
as the bulb tilts and the mercury 
makes contact between the two 
points. On the switchboard below 
you a contactor slams in and the 
ice making compressor starts. 


The Cleanup 


You box and label the thermo- 
expansion valve for shipment to 
the maker for repair. You don’t 
know what the bulb was charged 
with, and have no means of re- 
charging it if you did. You also 
clean the filters, finding mud balls 
in the sand and the interior of both 
vessels badly corroded. You scour 
the inner surfaces with old bricks, 
and fill them with clean quartz 
sand. You also find time to clean 
the air filter on the blower. You 
have just finished cleaning up the 
oil you blew out of the compressor 
when Allen appears to relieve you. 

The first thing Allen notices is 
the knot and cut on your forehead. 
‘*T see you lost another round!’’ he 
laughs, as he starts checking up 
with you. ‘‘How do you like hav- 
ing a nice soft job in an ice plant 
by now?’’ 

You are close to the tool box. 
With an open-end wrench you take 
Allen around the ice maker on high. 
But he gets into the tank room and 
slams the door. You leave him hold- 
ing the door, and go out. 


(To be continued) 
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Water treatment to prevent embrittlement in boilers has been 
largely empirical. When it was incorrect the error might not 
be discovered until the drums were cracked and replacement 
was necessary. The development of the embrittlement detector 
has = to alleviate this unsatisfactory situation for in a 


relative 


y short period it will determine whether or not the 


boiler water can cause embrittiement cracking of a steel test 
bar. The description of this equipment illustrates its use in the 
laboratory, or attached directly to a boiler. Representative 
results from each type of testing are shown in illustrations 


Embrittlement Detector Testing 


On Boilers 


BY W. C. SCHROEDER,” A. A. BERK? AND C. KERBY STODDARD‘ 


T IS WELL known that boilers 

normally suffer embrittlement 
eracking only in the riveted seams 
or rolled tube-ends. The trouble 
is localized because no ordinary 
boiler water has a sufficiently high 
concentration of caustic to pro- 
duce the attack. Between riveted 
plates or at other areas in the 
boiler, however, small spaces may 
exist from which water vapor is 
lost much more rapidly than fresh 
boiler water is supplied, so that 
very concentrated caustic solu- 
tions eventually accumulate. If 
the metal stresses are high enough, 
embrittlement can then occur. 

Figure 1 shows how boiler 
water is concentrated in contact 
with stressed steel in the embrit- 
tlement detector. A specimen ap- 
proximately 1% in. thick and % in. 
wide is clamped into a groove, 
curved at one end, the bending 
creating a high stress in the sur- 
face of the steel. The boiler water 
circulates through the large hole 
shown to keep the entire unit at 
operating temperature. Part of 
the boiler water flows through a 
small hole to the surface of the 
specimen and by adjustment of 
the clamping plate and adjusting 
serew a very slow diffusion of 
steam is established—so slow in 
fact that it will form just a faint 

1Published by permission of the Di- 
rector of the Bureau of Mines, U. S. 
Department of the Interior. 

2Senior Chemical Engineer, Eastern 
Experiment Station, Bureau of Mines, 
College Park, Maryland. 

3Assistant Chemist, Eastern Experi- 
ment Station, Bureau of Mines, College 
Park, Maryland. 

4Research Chemist, Joint Research 
Committee on Boiler Feedwater Studies, 
attached to the Eastern Experiment Sta- 


tion, Bureau of Mines, College Park, 
Maryland. 
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haze on a cold watch glass held 
over the top of the groove. This 
loss of water vapor leaves the 
boiler water solids to accumulate 
under the specimen and form a 
concentrated solution in contact 
with the stressed (bent) area of 
the steel. If the water is embrit- 
tling it is shown by cracking of 
the test bar. 


Detector Location 


While the embrittlement de- 
tector can be mounted in several 
positions it is most convenient to 
have it vertical with the adjusting 
screw at the top. A rather elab- 
orate duplicate installation on a 
low pressure stationary boiler is 
shown in Fig. 2. All the water 
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insulating box is a desirable fea- 
ture although it is not absolutely 
necessary. Attachment should al- 
ways be made, however, as close 
to the boiler as possible, otherwise 
the tests may be conducted too far 
below operating temperature. Of 
course, the proper valves must be 
provided to cut off the boiler pres- 
sure from the test equipment. 

The detector may be installed 
in other ways; for example, a re- 
circulating line carrying boiler 
water back to the feed line ahead 
of an economizer affords an excel- 
lent place. If one of these two 
locations is not possible, arrange- 
ment should be made to take off 
boiler water at any available point 
to the detector and to return this 
water to the boiler or to run it to 
waste. 

Figure 3 shows an installation 
of embrittlement detectors on 
a locomotive. Two units were 
mounted on a bracket which was 
then bolted to the locomotive. The 
pipe connections were tapped di- 
rectly into the water space, with 
the bottom one high enough so 
that there was no danger of clog- 
ging with mud or sediment. Flow 
of solution is due to thermal dif- 
ferences. The valve in each line 
made it possible to cut off the 
pressure to change specimens. 
This installation was used to test 
simultaneously, the action of the 
locomotive boiler water on speci- 
mens of mild flange steel and of 
alloy steels. 


Laboratory Uses 


The embrittlement detector can 
be used with any convenient type 
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Fig. 2. Embrittlement detectors installed on 
low pressure boiler 


of autoclave for testing water 
samples in the laboratory. Figure 
4 shows one attached to the forged 
steel body of a steam trap. Both 
pipes from the detector extend 
close to the bottom of the auto- 
clave, so that the boiler water, and 
not the steam, circulated through 
them. It was found that circula- 
tion could be secured readily if 
the air temperature around the 
detector was 10 or 20 deg. below 
the temperature of the water in 
the trap. Heat was provided by 
an electric heater surrounding the 
trap and was controlled to main- 
tain any desired pressure. 

In either laboratory or plant 
testing, the detector is operated 
in the same manner. The speci- 
men, which is a straight bar, is 
bent down into the groove shown 
in Fig. 1 by drawing down on the 
clamping plate. Next, the boiler 
water is allowed to circulate under 
full pressure until the equipment 
is close to operating temperature. 
Diffusion of steam from the end 
of the specimen to give a small 
spot of condensed haze on a cold 
glass is established by careful ad- 
justment of the top clamping nuts 
and adjusting screws. During the 
test period the unit is examined 
each 24 hr. to see that the slow 
diffusion of steam continues. If 
it stops a careful adjustment is 
made to re-establish the flow. 

At the end of 30, 60 or 90 days 
the test bar is removed from the 
groove and examined. If it is 
eracked in an_ intercrystalline 
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manner, the boiler water is em- 
brittling. 
Tests with Embrittlement 
Detector 


Sodium sulphate is often added 
to boiler water for the purpose of 
preventing embrittlement crack- 
ing. Laboratory testing with the 
detector has not shown, however, 
that it will prevent cracking of 
the test specimens. The results of 
some of this work have already 
been reported.” They are ade- 
quately illustrated by Fig. 5 show- 
ing two specimens of hot-rolled 
boiler flange steel cracked in a 
solution containing four times as 
much sodium sulphate as sodium 
hydroxide. These tests were car- 
ried out at 210 lb. gage. In order 
to keep the conditions as similar 
as possible to those existing in a 


riveted boiler seam, leakage was 
_established at the start of the test 


and no further adjustments were 
made. This eliminated change in 
stress from the adjusting screw 
during the test period. 

Table I shows a series of tests 
in an embrittlement detector con- 


Effect of Quebracho 

While sodium sulphate did not 
stop cracking of the detector 
specimens, it has been found that 
certain organic materials are 
often satisfactory for this pur- 
pose. Table II shows the effect of 
quebracho’ in a series of tests on 
a boiler operating at 650 lb. gage. 
In the first three, specimens of 
cold and_hot- rolled steel were 
readily cracked. When quebracho 
was added to the feed the crack- 
ing in both of these steels was 
stopped for periods up to at least 
60 days. 

Quebracho, however, must not 
be considered an adequate protec- 
tive agent for all boiler waters 
under all conditions. To make 
sure that the treatment is satis- 
factory the water must be tested 
with the embrittlement detector, 
and it must also be analyzed for 
quebracho® to see that the proper 
concentration is maintained. 


Sodium Phosphate 


Sodium phosphate is used in 
many boilers to prevent deposits 
of scale. If it would prevent em- 











TABLE I. Plant Tests With Embrittlement Detector; Showing That Sodium Sulphate Did Not 
Prevent Cracking! 

ages of boiler water, p.p.m. : waculs 
Test alkalinity as NazSO48__NaCls Test of 
No. Steel? NaOH Nass Na2SO4 NaCl NagPO4 SiO02gNa2CO3 NaeCO3 days tests 
19 CR 280 371 1588 184 86 39 5.6 0.6 50 Cracked 
20 CR Duplicate test for 19 Cracked 
21 CR 143 190 112 37 8.7 wa 52 Cracked 
22 CR oa test for 21 Cracked 
1 HR 171 227 196 64 6.1 9 50 Cracked 
Z HR Duplicate test for 1 Cracked 
3 HR 331 438 31 4.4 9 50 Cracked 
+ HR Duplicate test for 3 Cracked 





seh rating pressure, 130 Ib. 


gage. 
cold-rolled boiler-flange steel ; HR, hot-rolled boiler-flange steel. 


3Ratio values are averages of daily ratios. 
average for sodium sulphate or sodium chloride by the average total alkalinity. 


They are not calculated by dividing the 





nected to a boiler operating at 
130 lb. gage. They were con- 
ducted in duplicate with two de- 
tectors attached to the boiler. All 
the specimens cracked, even 
though the sodium sulphate ra- 
tions were maintained at high 
values.* Daily analyses were made 
of this boiler water and the re- 
sults shown are averages. The 
concentrations were closely con- 
trolled, and at no time did the 
sulphate ratio drop below 2. These 
tests are in good agreement with 
the laboratory work on sodium 
sulphate. 


5W. C. Schroeder, A. A. Berk and 
R. A. O’Brien. Intercrystalline Cracks 
in Locomotive Boilers. Assoc. of Am. 
Railroads, Circular No. D. V. 989, 44 pp. 
May 1940. 

6A.S.M.E. Suggested Rules for the 
Care of Power Boilers (1940) Section 
VII. Paragraph CA-5 indicates that 
caustic embrittlement should be in- 
hibited at pressures up to 150 lb. gage 
if the ratio of sodium sulphate to total 
alkalinity as sodium carbonate is main- 
tained above one. 


brittlement at the same time, it 
would offer a most convenient 
means for the proverbial killing 
of two birds with one stone. For 
a time this was thought to be the 
case, but recent experience has 


7Quebracho is the extract from the 
wood of the quebracho tree. It is used 
in large quantities as a tanning agent. 

8Colorimetric Method for the Deter- 
mination of Lignin. (May a be used 
for quebracho) Bulletin No. 407. Amer- 
ican Railway Engineering Association, 
p. 223 (December 1938). 





Fig. 3. 


Duplicate embrittlement detector 
installation on locomotive 


77 








TABLE II. Effect of Quebracho in Plant Tests With Embrittlement Detector! 








Average composition of boiler water, p.p.m. —— of a 

Test est, CY) 

No. Steel2 NaOH’ NazSi0g NazSO4 NaCl NazPO4 NazSOzQuebracho* days tests 
16-1 CR 58 5 826 75 72 24 None 30 Cracked 

16-2 Ce. “25 5 1,084 64 92 41 None 30 Cracked 
16-3 HR 7 5 1,084 59 114 34 None 45 Cracked 

16-4 HR 63 94 306 45 116 18 40 30 Not Cracked 
16-5 HR 7 48 1,250 60 121 40 23 66 Not Cracked 
16-6 CR 8 5 1,110 45 143 48 34 60 Not Cracked 


10perating pressure, 650 Ib. 


2CR, cold-rolled boiler-flange steel; HR, hot-rolled boiler-flange steel. 
3From titration to the phenolphthalein end point after addition of barium chloride. 


4Argam quebracho. 
5Not determined. 





not been encouraging. Drum 
cracking has arisen in two plants 
where phosphate was being used 
to control embrittlement. It is, 
of course, possible that the con- 
centration was not maintained 
high enough, but if such an as- 
sumption is valid, it must be estab- 
lished by further study. 
Laboratory and plant testing 
with the embrittlement detector 
also has shown that the test spec- 
imens cracked even when the 
phosphate concentration was 


greater than that of the sodium 
hydroxide. 


Fig. 4. Embrittle- 

ment detector con- 

nected to autoclave 

for laboratory test- 
ing 





Even though trisodium phos- 
phate (Na,PO,) will not stop em- 
brittlement in the presence of 
sodium hydroxide, it might be 
used advantageously to maintain 
the pH in the absence of this lat- 
ter compound to reduce or elim- 
inate the tendency of the water 
to cause cracking. For example, 
a boiler water treated with enough 
caustic to maintain a pH of 11 
ean lose water vapor in the seam 
to produce a high concentration of 
this material. On the other hand, 
if no sodium hydroxide is added 
and the pH is held at 11 with so- 
dium phosphate it is obvious that 
when evaporation occurs in the 
seam a high concentration will be 
attained, not of sodium hydroxide, 
but of sodium phosphate. This 
latter material has not been found 
to cause embrittlement cracking. 

The first laboratory test with 
a synthetic solution containing 
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only trisodium phosphate gave 
surprising results. During the 
30 day test interval there was a 
loss of this material, apparently 
through the formation of iron 
phosphate film on the walls of the 
autoclave, and sufficient free so- 
dium hydroxide appeared in the 
solution to crack the specimen. 
. For the tests shown in Table 
III enough sodium acid phosphate 
(NaH,PO,) was added to the syn- 
thetic trisodium phosphate solu- 
tion to neutralize this free sodium 
hydroxide. None of the speci- 
mens were cracked, indicating 
that trisodium phosphate will not 
cause embrittlement in the ab- 
sence of caustic. 

This method of water treat- 
ment is now being tried on a boiler 
operating at 420 lb. gage. Evap- 
orated water is used for make- 
up so that sodium hydroxide can 
be eliminated from the boiler 
without difficulty. This new treat- 
ment using trisodium phosphate, 
alone, has eliminated all cracking 
of the specimen. Further tests are 
being carried out on this boiler. 








Fig. 5. (Left) Cracking produced in de- 
cme Phas of hot-rolled steel in the 
pr f sodium sulphate and without 


adjustment of leakage 
Solution Composition in p.p.m. 
500 





NaOH 500 
NaoSiOg 100 100 
Nacl 20 500 
Na2$SO4 2000 2000 


Fig. 6. (Right) Cracking in detector speci- 
mens inhibited by sodium nitrate 


Solution Composition in p.p.m. 
500 


NaOH 500 
Na2SiOg 100 100 
NaCl 250 20 
Na2SO4 10000 -k vasat 
NaNO3 200 200 


to accelerate cracking.® When the 
nitrate concentration was in- 
creased above a certain limit, how- 
ever, it was found to stop the at- 
tack. At temperatures above the 
atmospheric boiling point it would 
stop failure in sodium hydroxide- 
sodium silicate solutions.’® 
Tests in the embrittlement de- 
tector, shown in Table IV, indicate 
that sodium nitrate will stop 
cracking of the specimens at 210 
lb. gage. In test 496 with 200 


TABLE III. Embrittlement Detector Tests With Neutralized Trisodium Phosphate? 








Test Gage Composition of aeption, » Ppan .m. Length of Result 

No. er. pressure ee iO3 — test, days of tests 

510 392 a = Not cracked 
554 392 310 ae 300 Not cracked 
512 455 430 ce 500 30 _ Not cracked 
541 455 430 ats 500 60 Not cracked 
513 482 560 we 500 30 Not cracked 
5A2 482 560 os 500 60 Not cracked 
572 482 560 25 5 500 30 Not cracked 
575 482 560 25 5 500 60 Not cracked 


1Specimens, cold-rolled steel. 





For certain boilers, especially 
those using evaporated make-up, 
this method of reducing the em- 
brittling characteristics of the 
water may be advantageous. It 
introduces no new chemicals, and 
in fact may eliminate the use of 
sodium hydroxide and sodium 
sulphate. The total solids in the 
water, therefore, can be kept low. 


Nitrate Concentration 


In concentrated sodium hy- 
droxide solutions (50 to 100 grams 
per 100 grams of water) boiling 
under atmospheric pressure, it 
has been reported that a small 
amount of sodium nitrate tended 





p-p.m. of sodium hydroxide, 100 
p.p.m. of sodium nitrate prevented 
eracking. With 500 p.p.m. of 
caustic, 200 p.p.m. NaNO, ap- 
peared to be an effective inhib- 
itor as shown in all of the re- 
maining tests in the table. 
Figure 6 shows two specimens 
in which intercrystalline cracking 
was inhibited by the action of 
sodium nitrate. No embrittlement 
was evident although they were 
rig’ C. Schroeder, A. A. Berk, and 
O’Brien. reali Cracking 
2 Steel in Aqu equs Polat ons, Metals 
and Alloys, Vol. 8, a; 320-330 (19 
low. C. AR wd A. A. Berk, and 
A. O’Brien. Protecting Steel Against 
foanen stalline Attack in Aqueous Solu- 


tions, it Am. Soc. Mech. Eng., vol. 
60, No. 1, 1938, pp. 35-42, = 


POWER PLANT ENGINEERING 











TABLE IV. Embrittlement Detector Tests With Sodium Nitrate? 








TABLE V. Sodium Nitrate Prevents Cracking in Detector Specimens 
Tested With Water Samples From Locomotive Boilers? 











Test Composition of solution, p.p.m. Lengthof Result 
No. NaOH NaeSiOg NaCl NaoSO4 NaNOs? test,days of tests 3B x a 
496 200 40 10 100 30 Not cracked a gs & ) 
439 500 100 2 200 30 Noteracked = 3 Q ° 
198 500 100 20 200 30 Not cracked 7 . 
252 500 100 250 200 30 Not cracked : > : 
447 500 100 250 1,000 200 30 Not cracked Zz 
275 ~=—«500 100 200 1,000 200 30 Not cracked Es 
1Specimens, cold-rolled steel. Temperature 392°F. (210 Ib. gage). o 
2Amount added; not necessarily amount present during entire : 
fest. - 492 A 271 20 
severely bent at the end of the Embrittle- 8 Mw 2 
test to reveal even minute cracks ment detector 525 Be 280 85 
if they had been present. tests on station- 596 G4 375 17 


Sodium nitrate may be partic- 
ularly useful in railroad operation 
for preventing embrittlement. In 
the past, however, it has been 
thought that it might promote 
corrosion. Water analysis" for 
a number of locomotives operat- 
ing on supplies containing nitrate 
that give rise to concentrations in 
the boiler at least equal to those 
indicated in Table IV have not 
supported this belief; difficulties 
have not been experienced. 

Table V shows that sodium 
nitrate prevented cracking in 
specimens tested with four water 
samples taken at widely different 
locations from locomotive boilers. 
In each instance the water, “as re- 
ceived,” caused cracking. The ad- 
dition of sodium nitrate equal to 
roughly 40 per cent of the total 
alkalinity as sodium hydroxide 
protected the specimens. 

Preliminary testing of the ad- 
dition of sodium nitrate to loco- 
motive feedwater supplies has 
shown that it will effectively pre- 
vent cracking of specimens in de- 
tectors attached directly to the 
boilers. It is now in use on the 
entire system of one large railroad 
in the eastern part of the United 
States. So far, results have been 
extremely satisfactory, and the 
treatment, in general, has been 
easier to handle and control than 
was the case when previous meth- 
ods had been used. 


umm 

The embrittlement detector can 
determine the tendency of a boiler 
water to cause intercrystalline 
eracking so that it is unnecessary 
to wait until a drum fails to dis- 
cover dangerous conditions. It 
may be connected directly to the 
boiler so that a portion of the 
water continuously flows through 
it to insure conditions closely ap- 
proaching those in the boiler 
seam. This procedure avoids dif- 
ficulties and errors that arise in 
trying to withdraw and test a 
small sample of the boiler water. 





11Data furnished through the cour 
tesy of the Dearborn Chemical Co 
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ary andlocomo- #8 RB #2 55 
tive boilers have 
shown that so- 


1Specimens, cold-rolled steel. 
gage c 
Total alkalinity as NaOH. 


> 2 FF € 2 
iS} Q S 7A i=] bo} 
RQ - =~ i] A 
° be m 2 S = 
_— 
4 . ° s a Ey 
= : cs 4 2 
° . od & B 2 
; : ‘ : s* a 
os 5 
eos z 
84 s None 30 Cracked 
$85 84 wala 110 30 Not cracked 
815 54 1480 None 25 Cracked 
815 54 aaes 100 30 Not cracked 
915 168 1840 None 27 Cracked 
915 168 Pare 150 30 Not cracked 
waa 15 .... None 30 Cracked 
124 90 sage 200 30 Not cracked 
Test temperature 392°F. (210 Ib. 


4Same water sample used in both tests. 





dium _ sulphate As sulphates. 
will not stop 

cracking of the 

specimens. Under the proper 


conditions, quebracho, sodium 
phosphate (in the essential ab- 
sence of sodium hydroxide), and 
sodium nitrate have given satis- 


factory results. An extensive test 
program is under way with these 
latter compounds and others that 
may prove to be useful protective 
agents. 


Unique Gas Storage Plant 


GAs STORAGE in three spher- 

ical tanks, equivalent in stor- 
age capacity to 150 conventional 
gas holders, is being used in a 
$1,000,000 project recently com- 
pleted by a midwest gas company 
in Cleveland, O. The unique fea- 
ture of this project is the reduc- 
tion ratio of 600 to 1 in liquefac- 
tion. In employing the cascade 
refrigeration process, the new 
plant stores the gas at extremely 
low temperatures of about minus 
250 deg. F. 

Storage tanks consist of three 
Lincoln are welded alloy steel 
spheres 57 ft. in diam., 70 ft. high 
overall, each sphere having a stor- 
age capacity of over 50,000,000 
eu. ft. Each sphere is, in reality, 
two spheres in one. Within an 
outer shell and separated from it 
by 3 ft. of cork insulation is a 
nickel alloy steel shell which 
holds gas. This inner sphere 
“floats” upon the 
cork insulation, a 
feature which allows 
“working” during 
expansion and con- 
traction. 


Three arc welded steel gas 

storage spheres, which pro- 

vide storage for 150,000,000 
cu. ft. of gas 


All steel for the tanks was 
formed in the shop. The sphere 
shell, which consists of 128 sep- 
arately-formed segments, was fab- 
ricated by cutting steel plate and 
pressing it to the proper curva- 
ture. All of these segments were 
so accurately formed that it is 
said no adjustments were neces- 
sary during erection, a remark- 
able feat considering the thick- 
ness of shell plating used and the 
form necessary. 

The thickness of the outer mild 
steel shell is 7; in. With the lower 
half of the outer shell completed, 
application of the cork insulation 
was carried out, skewering the 
layers of cork together. Then fol- 
lowed application of asbestos 


paper, a nickel steel backing up 
strip for the welds on the inner 
sphere (which was tack welded 
to the segments of the alloy sphere 
before erection), finishing with are 
welding on the inner shell seams. 





79 














SO. Removal 
From Flue Gas 


gos SEVERAL YEARS re- 
search work: has been carried 
on at the University of Illinois 
on the removal of sulphur from 
boiler flue gases. The funda- 
mental viewpoint of the work was 
that elimination of the sulphur, 
to be economical, requires the 
recovery of the sulphur in some 
form which has commercial value. 
Development of this thesis neces- 
sitated the development of proc- 
esses at least through the pilot 
plant stage. 

An isometric diagram of the 
pilot plant set up is shown by 
the accompanying drawing. The 





1This investigation, conducted by the 
Engineering Experiment Station in co- 
operation with the Utilities Research 
Commission, has been under the direction 
of H. Fraser Johnstone. A detailed re- 


port of the work, including the chemical 
phases, will be found in Bulletin No. 324 
published by the University of Illinois, 
Urbana, IIl. g 
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Diagrammatic ar- 
rangement of the 
pilot plant. The process 
used consists of two cycles, 
one for absorption of the SOs, 
one for the regeneration of the 

chemical solution used. Flue gas en- 

ters the bottom of the scrubber and as 

it passes upward the SOo is absorbed in an 


7TH/ckener oS 


Centrifuge 


aqueous solution of sodium sulphite and bi- 


sulphite. Dust is removed in the clarifier. 


solution is then treated with zinc oxide to convert the 
SOx to insoluble zinc sulphate which is filtered, dried and 


capacity of the plant was 800 to 
1000 ¢.f.m. of flue gas taken from 
the breeching of the university 
power plant. This gas ran about 
8 per cent CO, with SO, ranging 
from 0.05 to 0.2 per cent by vol- 
ume. 

This is typical of high sulphur 
coals, although the ratio is in- 
fluenced by both type of coal and 
type of firing. At one plant, 
which burns coal containing 4.45 
per cent sulphur on stokers, the 
average SO, content of the gas is 
0.279 per cent for 10.7 per cent 
CO,. The sulphur trioxide con- 
tent is 0.0082 per cent. At an- 
other plant, burning the same coal 
in the powdered form, the aver- 
age SO, content is 0.413 per cent 
when the CO, is 18.6 and the SO, 
is 0.0032 per cent. 

These values indicate that 70 
per cent of the sulphur enters the 


-Flow of Sollt}lor, :19 

Absorption and Regeneration Cycle. 

-Flow of Solutiora 17 
Desulphating By-Pass. 

---——:- Sollds Conveyed Marvally. 








°-7, Temperature Measurement 
e-F, Flow Measuremernst 
0-A, Aralysis 
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calcined. In the calciner the zinc sulphate, which decomposes 
at about 550 deg. F., is heated and breaks down into zinc oxide and SOz. The former is 
reclaimed for use while the latter after cooling and compressing is recovered as almost 


pure liquid SO 
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gas when the coal is fired on a 
stoker and this is increased to 
90 per cent when it is fired as 


pulverized fuel. The amount of 
sulphur converted to the trioxide, 
or sulphuric acid vapor, is only 
about 2 per cent of the total 
gaseous sulphur. A _ trace of 
hydrogen chloride and oxides of 
nitrogen is also present. The ab- 
solute humidity of the gases is 
about 0.04 lb. of water per Ib. 
of dry gas. 


Flue gases normally are at a 
temperature of 275 to 500 deg. 
F. as they enter the stack. They 
earry 0.2 to 0.3 gr. of dust per 
eu. ft. when stoker firing is used 
and 3.0 gr. per cu. ft. when the 
coal is pulverized. The normal 
gas velocity in the breechings 
and stack is from 15 to 40 ft. per 
sec. Approximately 500,000 cu. 
ft. at 300 deg. F. are generated per 
ton of coal. Many boilers burn 
12 t. per hr., corresponding to 
about 100,000 cu. ft. of gas per 
min. per boiler or, in some eases, 
2.5 million eu. ft. per min. from 
a plant. 


The Problem 


The problem, therefore, re- 
quires the development of a proc- 
ess for the treatment of a very 
large quantity of hot dust-laden 
gases to remove a dilute constit- 
uent, amounting to several hun- 
dred tons per day, without undue 
interference with the operation 
of the plant, or excessive costs 
of operation. 


The sulphur is recoverable in 
various forms, some of which have 
commercial value. In 1000 t. of 
4 per cent sulphur coal, the mar- 
ketable equivalents are: elemental 
sulphur, 40 t.; liquid SO,, 80 t.; 
sulphuric acid (66 deg. Be.), 131 
t. The present market value of 
these products ranges from $640 
to $6400, the liquid SO, being the 
most valuable. 


The operating cycle is de- 
seribed briefly in the caption to 
the plant drawing. When the 
zine sulphate is calcined, the gases 
evolved are approximately 70 per 
cent water vapor and 30 per cent 
SO,. After passing through cool- 
ers, dryers and compressors (not 
shown) the product is recovered 
as nearly pure liquid SO,. 


In the test operation of the 
plant over 2 yr., many different 
types of equipment were tried, 
including spray scrubbers in place 
of the tower scrubber shown. 
Typical test results show a re- 
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moval efficiency of from 81.8 to 
98.2 per cent. Solution losses 
were approximately 0.5 per cent 
of the solution recirculated with 
a gas velocity of over 12 ft. per 
see. 


Costs 


Investment and operating costs 
were made for a plant handling 
100,000 ¢.f.m. of hot gases. This 
size was chosen because it is: 
typical of a single large industrial 
boiler; the most logical step in the 
development process; and the sul- 
phur produced would not be suf- 
ficient to disturb market condi- 
tions. It is estimated that the 
installed cost of the equipment 
on a plant of this size would be 
approximately $140,000, including 
the machinery for liquefaction of 
the SO,. The fixed charges and 
operating costs would amount to 
approximately $15.40 per t. of 
SO., or $1.08 per t. of coal burned. 
Uncertainty in these cost figures 
lies in the undetermined loss of 
chemicals which would exist in 
a large plant. These estimates are 
based on an assumed loss of 1 per 
cent per cycle which accounts for 
nearly 30 per cent of the total 
cost. 


Advantages of the process com- 
pared to other methods of remov- 
ing SO, from waste gases are 
said to be as follows: 

A clear liquid of high absorp- 
tion capacity is used for the ab- 
sorbent. The liquid is essentially 
neutral in acid-alkaline reaction, 
thus giving the highest rate of 
absorption and freedom from 
severe corrosion difficulties. 


Precipitation of scale-forming 
salts takes place entirely outside 
of the scrubber. This permits the 
use of cyclone spray scrubbers 
without danger of clogging of 
the nozzles. 


The aqueous absorbing solu- 
tion is composed of the sulphites 
of the non-volatile base, sodium 
hydroxide, so that there is no 
danger of loss of chemical by 
volatilization. 


The principal product of the 
process is pure SO,, which may 
serve as a valuable raw material 
for the chemical industry. Only 
a small quantity of waste solids 
is formed. 

Criticism of the process might 
emphasize the large amount of 
equipment required. In this re- 
gard the following points should 
be observed. Not only is the 
quantity of gas being treated ex- 
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tremely large, but also the amount 
of sulphur dioxide recovered is 
itself a sizable quantity which is 
not exceeded in many heavy chem- 
ical industries, even when the 
processing is considered simple. 

The actual amount of equip- 
ment is only slightly more than 
that required by the lime process 
which is now in use on more dilute 
waste gases, and which produces 
only large quantities of waste 
material. 

The possibility of commercial 
development of the recovery proc- 
ess depends on several economic 
factors. For the production of 
relatively small quantities of 
liquid SO,, such that there would 
be no disturbance of market con- 
ditions, the process should defin- 
itely show a profit. Furthermore, 
according to the best available 
estimates of the production costs, 
by-product SO, could actually 
undersell SO, produced from 
crude sulphur at the present price 
of brimstone. 


On the other hand, production 
of large tonnages of SO, inevitably 
will reduce the selling price to 
near the value of the sulphur 
equivalent, ie., $8 to $10 per t. 
At this point, transportation and 
storage costs become serious, and 
reduction to elemental sulphur 
would have to be considered for 
at least a part of the product. 
There is no indication that even 
pure dry gaseous SO, could be 
produced from dilute waste gases 
at these prices. Any reduction 
in the price of pure SO, which 
would even approach these figures 
obviously would affect the econom- 
ics of a large part of the chemical 
and related industries. 


The total annual production 
of liquid SO, in the United States 
at present is about 12,000 t. Most 
of this is used for refrigeration, 
as a selective solvent, as an anti- 
chlor, as a bleaching agent, and 
to a limited extent, as a chemical 
reagent. The present uses them- 
selves probably could not absorb 
a much greater quantity even at 
lower prices. 

Possibility of developing new 
uses for cheap SO, exists, how- 
ever, and this must be considered. 
Cheap SO, could easily displace 
brimstone in the paper industry. 
Of special interest are the new 
sulphur dioxide-olefin resins con- 
taining nearly 50 per cent sul- 


phur dioxide produced by reaction 
of liquid SO, with certain waste 
refinery gases. 


These resins are thermoplastic 
and moldable, acid-proof, stable 
up to 600 deg. F. and have high 
dielectric strength. Because of 
the nature of their ingredients they 
are among the cheapest of th2 
purely synthetic fabricating ma- 
terials. Other possibilities include 
new uses of SO, in certain metal- 
lurgical processes, and as a raw 
material for heavy chemicals. 

The general conclusion reached 
by the investigators regarding the 
development of the zine oxide 
process and other processes for 
recovering SO, from waste gases, 
is that large scale development 
will only come in this country as 
new uses are found for the prod- 
uct so that the disposal problem 
is automatically solved. The 
broad program of the investiga- 
tion of the sulphur problem ob- 
viously includes research along 
these lines. 


At Battersea Station in Lon- 
don, where 1 per cent sulphur coal 
is burned, the gases are washed 
with water from the Thames 
River. Approximately 25 t. of 
water are required for each ton 
of coal. Before returning to the 
river the effluent is treated and 
filtered to prevent absorption of 
oxygen from the river water and 
to remove the solids. The capital 
costs run around $6 per kw. of 
installed capacity and _ total 
charges are said to be about 36 
et. per ton of coal. This process 
is limited to locations where dis- 
posal of the acid effluent is per- 
mitted. 


At Fulham Station in England 
and Tir John Station in Wales 
SO, is removed by scrubbing the 
bases with lime slurry, which must 
be circulated in large quantities 
to prevent formation of crystals 
on the serubber surfaces. First 
cost for the low sulphur coal used 
(1.5 per cent) is said to be about 
$7 per kw. of capacity and the 
operating costs 58 ct. per t. of 
coal of which 21 ect. is for lime. 
While this process is non-effluent, 
there are large quantities of worth- 
less material or sludge to dispose 
of, often a serious problem in 
inland stations. With 4 per cent 
sulphur coal the fixed and oper- 
ating costs are estimated at over 
$1 per t. of coal burned. 
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(Continued from Page 53) 


Engineers—A. V. Taylor & Co., Clayton, Mo. 
—— G. Arnold, Inc., and F. J. 
obers. 


Boilers and Coal Handling 


Boilers—Riley Stoker Corp. Two, max. con- 
tinuous capacity 40,000 lb. of steam per hr. 
each, 665 lb. 825 deg. F. at superheater outlet. 
Design efficiency 85 per cent. Side and rear 
walls completely cooled by 3% in. O.D. tubes 
on. in. centers. First and second pass 
boiler tubes 3% in. O.D., last pass 2% in. O.D. 
Superheater elements 134 in. O.D. of chromium- 
molybdenum steel in high temperature section. 
Heating surfaces; boiler 3500 sq. ft.; water 
walls, 1800 sq. ft.; two pass tubular air heater, 
6500 sq. ft. Furnace volume 2200 cu. ft.; 
max. heat release 23,400 B.t.u. per cu. ft. per 
hr. Insulated air tight steel casing and shell 
designed to withstand 50 Ib. per sq. ft. in fur- 
nace section, and 75 lb. along rear pass and air 
heater, without visible deflection. 

Firing Equipment—Riley Stoker Corp. Each 
boiler equipped with two Flare type burners for 
pulverized coal or oil in combination or sepa- 
rately. Pulverized coal supplied by three Atri- 
tas, capacity each 3200 lb. per hr., each grind- 
ing Perry County (IIl.) coal with a grindabilit 
of app. 65. One mill for each boiler, third mill 
connected to one burner of each unit. Mills 
driven by 40 hp., 1750 r.p.m. Allis-Chalmers 
line_start_ motor and each supplied with coal 
by ae Vibrator feeders vibrated by Boston 
Gear orks Ratiomotors. 

Combustion Control—-Hagan Corp. Hagan 
unit-system with Type F master. Automatic 
semi-automatic or remote manual control as de- 
sired. Provision for spare mill or spare feed 
pump for use on either boiler. Feedwater sup- 
ply regulated in accordance with load with com- 
pensation from feedwater regulator. 


Control Panels—Hagan Corp. In addition to 
the combustion control each panel has: sh- 
croft-American indicating gages showing steam 
water and oil pressure; one Reliance Eye-Hye 
boiler water indicator; a Hays 8 pt. draft gage; 
and 3 Cochrane multipen recorders for steam 
and feedwater flows and steam, water, air and 
flue gas temperature. In addition No. 1 panel 
has an 8 pt. Leeds & Northrup conductivity 
recorder for checking steam and water con- 
ditions at points between the boiler and_hot- 
wells. Panel No. 2 has a 12 pt. L. & N. indi- 
cating pyrometer for checking different critical 
temperatures in the plant direct from the switch- 
board. The Master panel also has a Hays COo 
recorder. 

Feedwater Regulators— Northern Equipment 
Co. Copes. Operate in conjunction with com- 
bustion control to maintain desired level and 
also regulate feed pump delivery. 

Draft Fans—Clarage Fan Co. Total 4, one f.d., 
one i.d. for each boiler. F.D. fan capacity, each 
9750 c.f.m. at 90 deg. F. and 4.5 in. H2O, 
direct connected to Allis-Chalmers 1750 r.p.m. 
motors. I.D. fans driven by 30/7.5 hp. and 
1100/575 r.p.m. Allis-Chalmers motors. Capac- 


ity at high speed 18,200 c.f.m. at 350 deg. F., 
20, at low speed 9400 c.f.m. at’ 


and 4.5 in. 
320 deg. F. and 1.5 in. HeO 
Sootblowers—The Bayer Co. Total 18 units, 
7 soot blowers and 2 retractable deslaggers on 
each boiler. 

Coal Handling—Fairfield Eng. Co. 
25 t. per hr. Consists of: track hopper; apron 
conveyor driven ¥ a 3 hp. motor; a roll crush:r 
driven by a 15 hp. motor; a bucket elevator 
driven by a 5 hp. motor; an 18 in. belt con- 
veyor driven by a 3 hp. motor and a distribut- 
ing screw conveyor driven by a hp. motor. 
70 t. steel bunker lined with 2 in. of gunite. 
Crawler Crane—Link-Belt Co. % yd. 
Coal Meters—Bailey Meter Co. 

Safety Valves—Consolidated, Ashcroft, 
cock, Inc. per unit, size 1% in, 
Water Columns—Reliance Gauge Column Co. 
Stop & Check Valves—The Edward Valve & 
Mfg. Co., Inc. Also cast steel non-return valves 
and forged steel valves for sootblowers and flow 
meters, 

Ash Sluice System—Allen-Sherman-Hoff Co. 
Hydrojet system with 900 g.p.m. A-S-H pump 
driven by Allis-Chalmers 25 hp. 1750 r.p.m. 
motor at 750 r.p.m. through a Texrope drive. 
Stack Clean Out Doors—Connery Construc- 
tion Co. 


Capacity 


Han- 


Feedwater System 


Boiler Feed Pumps—Aldrich Pump Co. 3— 
Aldrich-Goff variable capacity triplex, capac'ty 
each 80 g.p.m. at 130 r.p.m. Max. pressure 
1000 Ib. ach of two driven by Allis-Chalmers 
40 hp. motors. One driven by Carling Turbine. 
Stroke regulated by combustion control. Nor- 
mally one punip supplies one boiler—third unit 
may be used with either boiler. 
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Closed Heaters—Condenser Service & Eng. Co. 
Total 6, high, low and intermediate heater on 
each unit. All h ¥% in. O.D. Admiralty 
tubes: L.P., ., 18 Bw.g. tubes 12 ft. 
long; I.P., 108 sq. ft., 15 Bw.g. tubes 10 ft. 
4 in. long; H.P. 113 sq. ft., 16 Bw.g. tubes 
10 ft. 10 in. long. 

Drip Pump—Micro-Westco, Inc. 2, capacity 40 
g.p.m, each at 60 ft. head, direct connected 
to Allis-Chalmers motor. 

Heater Drains & Alarms—McAlear Mfg. Co. 
Evaporator—Condenser Service & Eng. Co. 1, 
capacity 1200 Ib. per hr. when supplied with 
steam at 188 lb. abs. from high-pressure ex- 
traction point. Vapor to No. 2 heater. Heating 
surface, 24 sq. ft., made up of seven 1 in. 

No. 16 Bw.g. copper tubes 26 ft. long. 
Evaporator Feed Heater—Elliott Co. 1, deaer- 
ating type with vent condenser—Capacity 1200 
Ib. per hr. 

Evaporator Feed Pump—Micro-Westco, Inc. 
6 g.p.m. at 140 ft. hd., driven by Allis-Chalmcrs 
1 hp. motor. 

Softener—John Paterson Co, 2 Zeolite softeners 
for evaporator feed. Capacity 36,000 gr. each. 
Surge Tank Controls—Level alarm and emer- 
gency level control, The Mercoid Co. Deaerat- 
ing steam controller, McAlear Mfg. Co. 


peeeens Thermometers — Taylor Instrument 
os. 


Generators and Electrical 


Turbo-Generators—Moore Steam Turbine Div., 
Worthington Pump & Mach. Corp. and Crocker- 
Wheeler Elec. Mfg. Co. 2—Worthington-Moore 
650 lb., 825 deg. F., 16 stg. condensing tur- 
bines, direct connected to Crocker-Wheeler 4160 
v., 3-ph., 60 cycle, 4280 kv-a., 3600 r.p.m. gen- 
erators with direct connected 125 v. exciters and 
pilot exciters. 

Cooling Water System—Pipe, James B. Clow 
& Sons, National Tube Co. Fittings, Stockham 
Pipe Fittings Co.; gate valves at circulation 
pump discharge, The Chapman Valve & Mfg. 
Co.; butterfly valves in condenser bypass and 
discharge lines, Henry Pratt Co. Intake and 
discharge lines to and from plant, 36 in. asphalt 
covered Toncan iron, Republic Steel Corp. 
Travelling Screen— Link-Belt Co. 1, with 
space provided in screen house for one mére. 
Generator Air Coolers—Schutte & Koerting Co. 
Oil Cooler—Ross Heater & Mfg. Co. 

Storage Battery—Exide Storage Battery Co. 
Battery Charger — Allis-Chalmers Mfg. Co. 
3-kw. M.g. set. 

Lighting Transformers—Kuhlman Elec. & Mfg. 
Co.. pocket bushing, type OISC 440/110-220 v. 
50 kv-a. single phase. 

Auxiliary Transformers— Kuhlman Elec. & 
Mfg. Co. 200 kv-a. single phase. Seven in- 
stalled, 3 single phase units per bank with one 
spare. 320 amp. exciters and pilot exciters. 
Most efficient load 3000-kw., corresponding to 
full load at 0.70 p.f. Auxiliaries and_turb/ne 
designed for 125 per cent capacity or 3750-kw. 
Switchboard and Switchgear—Delta Star Elec. 
Co. 10 panels—9 stationery, one swinging 
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complete with circuit breakers, instruments and 
a 3 color mimic bus, Roller-Smith flush mounted 
miniature a.c. and dc. instruments.  Allis- 
Chalmers voltage regulator automatic synchron- 
izer and field rheostats. Leeds & Northrup fre- 
quency controller and recorder. 

Condensing Equipment—Worthington Pump & 
Machinery Corp., 2 condensers and auxiliaries. 
Condensers 3075 sq. ft. each, single pass divided 
water box. Each with: two circulating pumps 
3250 g.p.m. at 15 ft. head, direct connected to 
Allis-Chalmers 575 r.p.m. hp. motors; two 
60 g.p.m. at 94 ft. head hotwell pumps direct 
connected to Allis-Chalmers 10 hp. 1750 r.p.m. 
motors; 2—two-stage air ejectors on each con- 
denser, each with a capacity of 3.2 c.f.m. of 
air at 72 deg. F. and 1 in. Hg, absolute; 10 in. 
atmospheric relief valve; a 3 in. rapid evactor. 
Automatic control of recirculation for ejectors 
by Fulton Sylphon regulator. Condenser shell 
made of oon bearing steel plate, welded ; tubes 
922, % in. O.D. No. 18 B.W.G. admiralty metal. 
Auxiliary Motors — Allis-Chalmers Mfg. Co. 
All (except very small units) for 440 v. and 
all of the line start type. | 

Recording Meters—Esterline-Angus Co., Inc., 
recording voltmeter with high speed trip at- 
tachment and totalizing wattmeter. 

Tie Feeder Transformer — General Electric Co. 
1, 3000 kv-a., 4160 v. delta/34,500 v. wye, 
grounded through Peterson coil, type HT. 

Tie Feeder Regulator—General Electric Co. 
1, 3-ph., type MLT, 390 kv-a., 10 per cent 
raise and 10 per cent lower in sixteen 1% per 
cent taps. 

Ground Fault Neutralizer—General_ Electric 
Co., 1, iron core, outdoor type, type J, 60 cy., 
current range 40/20 amp. with 10 min. time 
rating. ; 

Transformers—Kuhlman Electric & Mfg. Co. 
2, 3750 kv-a., 3-ph. 4160/34,500 v. transformers. 
Outdoor Oil Circuit Breakers—Allis-Chalmers 
Mfg. Co. F20-50-34X, 250,000 kv-a., 600 amp. 


Miscellaneous 


Standby Generator—Caterpillar Tractor Co. 
D 13000 Diesel direct connected to an Electric 
Machinery Mfg. Co. 75-kw., 900 r.p.m., 4 
v., 3-ph., 60 cycle generator with an_E. i 
Synchrostat voltage regulator and a V-belted 
exciter. 

Combustion Control Compressors—Worthington 
Pump & Mach. Corp. 2, angle compound type 
complete with receiver. Capacity each 23.8 
c.f.m., driven by Allis-Chalmers 5 hp., 1750 
r.p.m. motor through Multi-V-Belt drive. 
Piping—Midwest Piping & Supply Co. 
Insulation—Johns-Mansville, Inc. 
Traps—Armstrong Machine Works. 

Unit Heaters—Condenser Service & Eng. Co. 
Building Ventilators—Burt Mfg. Co. 

Deepwell Pumps—2, Deming Pump Co., 2, ca- 
pacity 75 g.p.m. each. Driven by 5 hp. motors. 
Crane—Shaw Box Crane & Hoist Co., 10 t. 
turbine room crane. 
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Fig. 7. Diagram of the switchboard, late in May, showing eight stationary panels to take care 
of three generating units and two feeders. Since then a ninth stationary panel has been 
added to take care of the Arcadia tie line 
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Table |. Construction Costs of Section | and Estimated Cost of Section Il of the Genoa Power 
Plant Including Auditorium, Garage and Line Crew Facilities 








SectionI SectionII Total 


. Landscaping and dock including grading for the 


railroad, ash pit, fence, packing road, similar items.$ 95,000 


. Superstructure 


$ 3,000 $ 98,000 


399,614 


242614 157,000 


. Boilers, firing equipment and auxiliaries, including 
coal and ash handling equipment, boiler feed pumps, 
purifiers, coal spouts, forced and induced draft sys- 


fem fence EG: 6.2... cen cee mer acioeses 


. Controls and instruments 
. Piping and insulation 


160,000 352,000 
16,000 29,000 
48,000 89,000 


Turbines, condensers, generators and auxiliaries, 
including the intake and discharge tunnels, heat ex- 


changers, miscellaneous pumps, 


screen house 


equipment, standby Diesel units and necessary tanks. ——_ 


. Switchboard and electrical equipment 
. Substation 





$995,000 $1,731,000 





heater through an orifice. The dif- 
ferential pressure through this ori- 
fice in turn controls the flow of 
steam from the second stage extrac- 
tion point to the heating coils. In 
ease of an undue demand for feed- 
water, a low water control admits 
water back into the cycle from the 
basement condensate tank direct to 
the condenser. 

Boiler feed pumps pump 
through both the No. 2 and No. 3 
heaters to the boiler. Make-up is 
evaporated. Raw river water passes 
first through a Zeolite softener and 
is stored in a treated water tank on 
the top floor. As needed for evapo- 
rator feed it flows by gravity, 
through a continuous blowdown 
heat exchanger and a vent con- 
denser, to an Elliott deaerating 
evaporator feed heater. The Con- 
denser S&E evaporator is of the 
single effect type, supplied with 
steam from the high-pressure ‘ex- 
traction point. The vapor, together 
with the flash from the continuous 
blowdown, passes to the No. 2 or 
intermediate pressure water heater 
which acts as an evaporator con- 
denser. 


Drains from the high and in- 
termediate heaters are cascaded 
through McAlear drains, and event- 
ually with all other drips and 
drains, reach the low-pressure 
heater. From the receiver of this 
heater, a drip pump, automatically 
controlled from the receiver water 
level, pumps back to the discharge 
side of the heater. The receiver is 
also provided with a high water 
alarm. Vents from all closed heat- 
ers are cascaded to the condenser. 


The Auditorium 


Perhaps the most unusual fea- 
ture of the station, however, is the 
auditorium, office and observation 
platform. These public spaces have 
received unusual architectural 
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treatment, with tile walls, Solex 
glass and, perhaps more important, 
air conditioning by Trane air con- 
ditioning units using well water for 
cooling. Water from the deepwells 
remains at a constant temperature 
of about 58 deg. F. throughout the 
year and is used for cooling the air 
in Trane units. 

On the second floor is a good 
sized auditorium with a stage, 
movie projector,.and kitchen facili- 
ties for domestic science demonstra- 
tions. These features, which might 
well be out of place in the average 
station, are strictly utilitarian in 
this. The Co-operative has no other 
place for board and public meet- 
ings, and these additional features 
enables the building to serve both 
as & power station and rural com- 
munity center. 

Equally important are the ga- 
rage and storage facilities provided 
in the south end of the station for 
the line crews. Three garage stalls 
have been provided, two in use at 
present, the third filled temporarily 
until needed by a removable load- 
ing platform. Nor have the line 
crews been forgotten, a comfortable 
lounge with an electric range and 
kitchen is available. 

The mechanical, electrical and 
structural design of the station 
was handled by A. Y. Taylor & Co. 
of Clayton, Mo., and the architec- 
tural design by Roland Wank of 
Knoxville, Tenn. J. F. Huitt was 
the mechanical engineer and Fred 
L. Glazier and S. P. Robertson 
project superintendents for A. Y. 
Taylor & Co. The contractors were 
L. G. Arnold, Ine., and F. J. 
Robers, with R. D. Andreen con- 
struction superintendent for the 
latter. J. A. McCasland, recently 


of Cahokia Station, St. Louis,- is 


superintendent of the new station, 
and John Gundershaug, general 
manager of the Tri-State Power 
Co-operative. ees 


Static Sparks Play Havoc 


WHERE combustible gases and 
liquids are stored or handled, the 
presence of static electricity is a 
distinct fire hazard. This fact is 
recognized in nearly all plants, but 
what is not so well known is how 
this static is generated and how it 
may be dissipated without danger 
of setting fires or shocking work- 
men. Some of the answers are con- 
tained in U. S. Bureau of Mines 
Bulletin 368 from which the fol- 
lowing notes have been taken: 

Statice electricity may develop 
through friction of various sub- 
stances, by impact, pressure, cleav- 
age, and induction. Escaping 
steam through a ;% in. diameter 
hole at 75 lb. pressure blowing 
against a truck charged it -suffi- 
ciently to give a 34 in. spark in 
5 see. In connection with painting 
tanks for storing and dispensing 
petroleum products, it has been 
found that 10,000 v. will quickly 
build up on insulated tanks being 
painted with a spray gun. 

Sparks up to 1 in. long have 
been drawn from an ungrounded 
nozzle of a concrete gun. Use of 
concrete guns in tunnels with 
gaseous atmospheres may be dan- 
gerous unless nozzles are grounded. 
This can usually be accomplished 
by using hose reinforced with spi- 
ral wire. The object being covered 
should also be grounded, if possible. 

A 22 in. main-drive leather belt 
recorded a maximum of 75,000 v. 
from static electricity. A naval 
officer wearing a fur coat and rub- 
ber boots in walking to his garage 
developed a static charge which 
ignited the gasoline in the tank of 
his car. Leaking distillate being 
caught in a bucket which was not 
grounded was ignited as an at- 
tendant went over to remove and 
empty it, the spark either coming 
from his hand to the pail or vice 
versa. 

Oil or gas tanks being cleaned 
with steam should have the tank 
and steam line electrically bonded 
together and grounded. A million 
times as much static may be de- 
veloped at low humidity as at high 
humidity. One authority states 
that 15 per cent of all gasoline 
fires are caused by static electricity, 
and believes that a like number at- 
tributed to unknown causes might 
well be placed in the same category. 
Grounding is considered the most 
effective means for removing or 
preventing static. Humidification 
is probably the next most effective 
measure. 
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Factory Assembled 


Boiler Plant 


Downing Box Co. has kitchen cleanliness in boiler room 
where two 300-hp. oil fired boilers were installed during 
over-night periods without interruption of factory service 


By John E. Hubel 


ITH expansion of plant made 
necessary in many industries, 
additional boiler capacity is found 
imperative to take care of the step- 
up in manufacturing volume. One 
line of endeavor that found the 
time was ripe last fall to increase 
its boiler capacity was the Down- 
ing Box Co., in Milwaukee. The 
expansion and improvement in fac- 
tory operations showed the old 
boiler capacity of 450 hp. to be 
too low, and, in addition, the 125 
lb. steam pressure had to be stepped 
up to 175 lb. This could not be 
done with the installation which 
had done good work for many years 
in the company’s boiler room, and 
it was decided to put in new equip- 
ment. 
While they were at it, the man- 
agement came to the conclusion 
that the new boiler equipment 


should be of the latest design, and, 
in addition, the boiler room must 
also be raised to put it on the same 
level as the other rooms on that 
floor. One reason was to avoid any 
possibility of floods, which could 
have been the case with the boiler 
room set lower than the other rooms 
on the lower level. 


Omitting the Chimney Saved 
Space 


This raising of the level would 
leave space which had either to be 
filled in or some other use made of 
it. It was decided to call in an in- 
dustrial designer; one who could 
make the fullest use of all space 
available and also modernize the 
room. To accomplish this, designer 
Brooks Stevens, of Milwaukee, made 
a layout which would make a great 





Oil-fired boiler plant capable of developing 660 hp. at 180 Ib. steam pressure 





change in that boiler room. The 
management had already selected 
two Cleaver-Brooks Oilbilt 300 hp. 
steam generating plants, as shown 


in the illustration. Using oil as 
fuel, it was made possible to do 
away with the chimney and other 
changes of a space-saving nature 
were made possible with the design 
of the new boiler room. 


Eat Off the Floor—If You Like 
It That Way 


One question which arose, as 
stated before, was the filling in or 
other use of the space left when the 
level of the boiler room was brought 
up to the height of the other rooms 
on that floor. As no chimney was 
necessary, but some provision had 
to be made to take care of the draft 
for the boilers, it was decided to 
install the pipes and other equip- 
ment necessary to carry off the 
gases and other waste materials 
from the boilers. A steel plate now 
covers the pipes mentioned, and, 
when the installation was com- 
pleted, as shown, one of the officials 
announced that now their boiler 
room ‘‘has kitchen cleanliness— 
you could eat off the floor.’’ 

The engineer in charge of the 
plant, very proud of the new in- 
stallation, explains that the boilers 
are equipped with forced draft 
blowers, and he now has a constant 
draft, not dependent on the whims 
of achimney. The two Oilbilt boil- 
ers, he says, can develop 660 hp. at 
180 lb. pressure. The boilers were 
completely assembled and tested at 
the factory. and shipped to the 
Downing Box Company’s plant. 
The change-over from the old boil- 
ers to the new presented another 
problem, as the factory, very busy 
at the time the new installation was 
made, could not be shut down even 
for a few hours. So one of the 
new boilers was installed and con- 
nected up over night, with the sec- 
ond one installed the same way, 
without any let-up in factory oper- 
ations, which require steam pres- 
sure constantly. 

The engineer on the job explains 
that the new boilers have oil burn- 
ers working on a rotary atomizing 
principle with preheated oil, which 
is No. 5 or 6. Although there is no 
chimney, there is a vent pipe, which 
serves merely as an accessory to 
carry away the gases of combustion. 
This is installed only a few feet 
above the level of the boiler room 
roof, 
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IT ASTONISHED THE PATENT 
OFFICE 
VY HEN THE PLANS and specifications of 


Pulverizer Pete's steam generator first 
came into the patent office at Washington, 
D. C., there was great consternation; in fact 
it created the greatest uproar since the Chi- 
nese invented gunpowder. When the chief 
examiner saw the plans of this incredible 
equipment he went into a fit. Nothing like 
it had ever come into the patent office before. 
As a matter of fact, nothing like it will ever 
come into the patent office again; not if they 
can help it. They have taken elaborate pre- 
cautions to guard against such an eventuality. 
At this writing a patent has not yet been 
issued. They are still wrangling about it, but 
patent or no patent we are planning to stage 
the world's greatest scoop by presenting a 
full and detailed account of this marvelous 
invention in the September issue of the Prac- 
tical Engineer and Electrician. Don't miss it. 
You will be dumbfounded and thrilled by this 
latest product of this great genius's' mind. 
Order your copy of the Practical Engineer 
early. We are going to run 6,748,343!/, extra 
copies of this issue, but the demand will prob- 
ably? far exceed the supply. ‘ 

A. W. K. 





1 Pulverizer Pete. 
2 This is putting it mildly. 
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Comments on a burnished but vanished period in the 


history of power plant maintenance. The, story of a lost 
tradition and wasted effort. A chromium future offers 
more promise than the brass past in power plant practice 





NO MORE BRASS POLISHING 


| WILLIAM McFEE’S recent book, 
“Watch Below,” describing life aboard 
tramp steamers in the days before the 
first World War, the author deplores the 
countless hours and days of wasted effort 
spent in polishing brass on such vessels, 
indeed on all vessels. It was part of the 
tradition of the sea that every square 
inch of brass—every railing, every in- 
strument case, every door knob and name 
plate, no matter where located, had to 
be kept bright and shiny at all times. 
There was never surcease from brass 
polishing; it was a chore that was never 
finished. When all the boiler tubes were 
cleaned and all the seams caulked and 
manhole plates tightened; when all the 
gaskets had been renewed, when every 
valve had been ground and the bearings 
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The Tradition of the sea 


on all the rods and cranks taken up, when 
the last bilge had been cleaned and the 
bulkheads and floorplates painted, there 
was still, always, brasswork to polish. 
It was endless. There were railings and 
door sills, escutcheons and latches, in- 
strument bezels and casings, oil cups and 
lubricating lines, valve wheels and con- 
trol levers—these, and countless other 
brass objects all required polish. And 
last, but by no means least, there was 
always the big brass nameplate carrying 
the name of the ship, its tonnage and the 
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names of its makers, mounted under the 
engine room stairway or some other 
place where nobody was ever likely to 
see it, but it had to be kept shiny. 

How much coal was burned on these 
ships was often of little consequence and 
such new-fangled things as electric lights 
or winch condensers which saved fresh 
water, were regarded by many old-timers 
as things bordering on the effeminate, 
but when it came to brass polishing, well, 
that was something no self-respecting 
marine engineer ever overlooked. 

As Mr. McFee indicates in his very 
interesting book, it was all so useless. 
Few, aside from the crew ever saw this 
brasswork and the thousands of man- 
hours spent in rubbing served no earthly 
purpose. Surely those “good” engineers 
who after spending their lives in this 
fashion can only have regarded the shiny 
gates of Heaven with disgust. 

It might be contended that the polish- 
ing promoted discipline, but that con- 
tention is open to argument; it served 
more as an irritant—the work was too 
menial to instil discipline. 

Brass polishing, however, was not 
confined to marine power plants. The 
stationary engine rooms of those days 
had their proper share of it and the 
only difference between the two classes of 
service was that on land, away from the 
salt atmosphere of the sea, brasswork 
did not tarnish quite as rapidly. Station- 
ary practice, however, also had its guard 
rails, its brass-bound cylinders, its brass 
instrument cases and nameplates and an 
engineer who did not keep every square 
inch of brass in the place as shiny as a 
nigger’s heel was considered a poor ex- 
ample of his profession no matter how 
high his COz and boiler efficiency 
might run. . 

Happily, those days are gone, for- 
ever, let us hope, and we have come to 
regard power plant operation and main- 
tenance in a more rational manner. There 
is less brass in the engine room today and 
more thermal efficiency. Plants are just 
as clean; much more so than they used to 
be, in fact, since the old time cleanliness 


was largely superficial. The heavily en- 
crusted interior boiler surfaces of the 
“good old days” were not visible and 
while the engine room may have been a 
thing of pride and joy to behold, the 
boiler room was often a dirty hell hole, 
filled with soot and dirt and sweating 
coal passers, who toiled 12 hr. a day for 
$10 a week. There was little brass in the 
boiler room and no polish either on 
equipment or men. 

The boiler room attendant, today, lives 
a vastly different, and better life. His 
boiler room is clean and often spacious. 
He has time to study and apply methods 
for improving himself and the plant’s 
economy. Hle can. spend his time in- 
terpreting the readings and records of 
the instruments rather than in futilely 
polishing their cases. 

In the engine room, the glamorous 
but often fearfully complicated and tem- 
peramental “old Betsies” have given way 
to sleek, unadorned, matter-of-fact tur- 
bines which run for a year on end with 
only routine attention and which grind 
out more kilowatts in an hour than the 
“old Betsies” could in a week. 

We may be able to exhibit little skill 
these days in polishing brass, but we 
understand a great deal more about the 
processes going on in our plants. Instead 
of putting potato peelings in boilers we 
make daily and hourly chemical analysis 









A Bit on the 
Alkaline side. 
Boswell, old man 





pH is no mystery to boiler room 
operators today 
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of the feedwater and by the data so ob- 
tained, regulate the chemical balance of 
the boiler water to a point where boilers 
can operate for a year on end. Though 
the methods of treatment are more com- 
plex, feedwater treatment is far less of 
a mystery than it was when “boiler com- 
pounds” were the rule. pH is less of a 
mystery to boiler operators, today, than 
are the merits of different brass polish- 
ing compounds. There are more welds 
and fewer gaskets in plants today and 
therefore more time on the part of the 
operators to improve their status in life. 
If there is less hand oiling of journals 
and bearings there is more sound under- 
standing of the principles of lubrication; 
conversely, fewer burned out bearings. 
There is still work in power plants. 


At times trouble arises and often there 
is grief, but it involves less drudgery. 
There are still a number of old plants 
in existence, plants regarded by the man- 
agements as necessary evils, where oper- 
ators spend a great share of their time 
in sheer drudgery, keeping outworn and 
obsolete equipment running, but such 
plants are not the rule and their con- 
tinued existence constitutes a reflection 
upon the ability and professional status 
of the men who operate them. A power 
plant today should either be able to 
justify the use of modern efficient equip- 
ment or it should be shut down and 
power purchased. The brass polishing 
days are past. Mental polish is of more 
use in a power plant these days than 
brass polish. 


FOR THE PLANT 
ELECTRICIAN 


Extracting a Volt- 
Ohmmeter from the 
Junk Box 

By Vernon W. Palen 


THE WRITER’S experience in construct- 
ing a volt-ohmmeter can be duplicated in 
practically any experimenter’s workshop. 
The only item purchased was a “Read- 
rite” 0-5 milliameter which cost $1.50. 
No doubt many shops will find one of 
these meters at hand. A full wave 0.5 
amp. copper oxide rectifier taken from 
an old battery eliminator, a conventional 
transformer from a discarded radio set, 
a number of 1 or 2 watt carbon resistors, 
a toggle switch plus miscellaneous mate- 
rial such as binding posts and wire com- 
prise the other necessities to construct the 
volt-ohmmeter.1 A suitable box measur- 
ing 6% in. wide by 13% in. long by 8% 
in. high was constructed from % in. ply- 
wood. Plywood also serves for meter 
panel, as shown on the photo. Numerals 
and letters were printed on the wood 
panel with a fountain pen and then sev- 
eral coats of shellac were applied. Ex- 
cept for the panel the rest of the box is 
painted a dark color. 

The diagram of connections, Fig. 1, 
together with the drawing of the panel, 
Fig. 3, practically tell the rest of the 
story. It will be noted that both a.c. 
and d.c. are impressed on the rectifier, 
thus eliminating the necessity of another 
switch. 

The writer has no exact idea as to 
what resistance values were used in his 
volt-ohmmeter nor is it necessary to 
know. 

Make all connections according to the 
diagram except the resistors between the 
voltage posts marked 10 to 1000 and the 
50 and 100 ma. shunts. Apply a voltage 

1These resistors, switches, binding posts, 


etc., can be purchased cheaply in any radio 
parts store.—Ed. 
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to the current posts such that approxi- 
mately full scale deflection on the meter 
is obtained. Then connect a 0-300 ohm 
variable resistance as shown in the dia- 
gram and move the adjustable resistance 
contact till the meter reads 1/10 what 
it did before. This then serves for the 
50 ma. shunt. Note that when this adjust- 
ment is being made the shunt strap on 
the panel is connected to the 50 ma. post. 
Now while the strap is still in this posi- 
tion, increase the voltage applied to the 
current posts till the meter again reads 
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Fig. 2. The home-made volt-ohmmeter 


approximately full scale. Momentarily 
turn off the current so as not to damage 
the meter and shift the shunt strap to the 
100 ma. post. Connect a 0-150 ohm vari- 
able resistance as shown in the diagram, 
turn the current on and move the variable 
resistance contact till the meter reads %4 
of what it did before. This then serves 
for the 100 ma. shunt. ‘ 

Now for the voltage scale resistors. 
Connect terminal A (20 v.) to the voltage 
terminal 25 and insert various resistors 
between voltage posts 10 and 25 till the 
meter reads about 4 ma, Then connect 
terminal A (20 v.) to voltage terminal 
50 and insert various resistors between 
voltage posts 25 and 50 till the meter 
reads about 2.5 ma. Now connect ter- 
minal B (115 v.) to voltage post 100 and 
insert various resistors between posts 50 
and 100 till the meter reads about 5 ma. 
Then connect terminal B (115 v.) to 
voltage post 150 and insert various resis- 
tors between ‘voltage posts 100 and 150 
till the meter reads about 3 ma. Now 
connect terminal C (350 v.) to voltage 
post 500 and insert various resistors be- 
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tween voltage posts 500 and 1000 till the 
meter reads about 3.5 ma. Then connect 
terminal D (700 v.) to voltage post 1000 
and insert various resistors between volt- 
age posts 500 and 1000 till the meter reads 
about 3.5 ma. This completes the pre- 
liminary calibration. Connections can now 
be soldered and the box can be com- 
pletely closed. A word of caution in per- 
forming the above work is to de-energize 
the transformer before changing resistors 
since 115, 350 or 700 v. can deliver a 
dangerous shock. 

The volt-ohmmeter is now ready for 
accurate calibration. Curves such as 
shown in Fig. 4 are plotted for a.c. volts, 
d.c. volts, milliamps, ohms and micro- 
farads. A friend with the local power 
company was kind enough to use his 
accurate instruments to calibrate the 


writer’s meter for volts and milliamps. 
The curves for microfarads and resistors 
were plotted by using condensers and 
resistors having known values. The ac- 
companying table illustrates what a 3 ma. 





meter reading means for various condi- 
tions. It is well to note here that the 
terminal D (700 v.) is never used for a 
condenser since most condensers are de- 
signed for 500 v. or less and to impress 
700 v. across them will puncture and ruin 
their dielectric material. 

Here is a suggestion for the voltage 


Fig. 4. Curves plot- 

ted for volts, milli- 

amps, ohms, and 
microfarads 


scale preliminary calibration outlined 
previously. In order to get the desired 
ohmic values it may be necessary to con- 
nect two or three resistors in series or 
in parallel. Just remember, if you wish 
to increase the ma. reading use a lower 
resistance value. Two equal resistors in 
parallel have % the resistance of the 
single units. Three in parallel have % 
the resistance of the single units, etc. 
Connect only resistors in parallel which 
have about the same ohmic value. 

The color code should enable the con- 
structor to sort out his resistors of equal 
ohms before starting the preliminary cali- 
bration. If you wish to decrease the ma. 
reading use a higher resistance value. 
Two resistors in series have a combined 
resistance equal to the sum of the indi- 
vidual units. 

The writer has endeavored to reduce 
to a minimum the necessity of having 
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Table showing what a 3 ma. meter reading means on the author's meter 
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accurate instruments at hand for calibra- 
tion. In fact the volt-ohmmeter can be 
entirely completed before such instru- 
ments are needed and then are required 
only for volts and milliamperes. 

It may seem to some readers that the 
whole instrument is rather carelessly put 
together. It is true that no attempt has 
been made to get an accuracy better 
than say £10 or 15 per cent. It must 
be remembered that this instrument came 
out of the junk box and if through se- 
rious abuse the whole outfit burns up, 
the loss is not great. It will be surpris- 
ing how useful this simple device will be, 
since for a majority of tests very accu- 
rate results are not required. 


PRACTICAL HINTS 
AND KINKS 


Hardening Kinks for High 
Speed Steel Taps 
By Paul C. Ziemke 


LISTED HERE are several hints on how 
to harden high speed steel even though 
equipped with only meager requisites in 
the small shop such as, a forge, several 
pieces of channel iron, 6, 5 and 4 in. sizes, 
some 12 in. long, a quantity of good coke, 
a tub of water and one of quenching oil. 
The latter should be equipped with a wire 
basket to facilitate treating several pieces 
in one operation. 

The recommended practice to prevent 
blistering is to place a piece of channel 
iron in the fire and bank around it with 
dampened fuel; first covering the channel 
with an iron plate. 

In the hollow thus formed place the 
taps and bring the whole to a red heat by 
adjusting the blower to furnish a medium 
draft. When a red heat is achieved pierce 
a hole in the fuel bed under the channel 
and shut off the air. This hole forms a 
super heated retort into which each tap 
can be submerged to produce in it a 
yellow heat after which it is quickly 
doused in oil. 

To prevent scaling, good success is had 
by using an admixture of the following 
ingredients : 20 per cent borax, 50 of corn 
meal, 20 of common salt and 10 per cent 
of powdered resin. During the preheating 
process when the tap attains a dull red 
heat it is immersed for a minute and re- 
placed on the fire. The treatment forms a 
coating that protects the threads, allows 
the work to quench quickly and is readliy 
washed off. The same treatment may be 
successfully applied to cutters and ream- 
ers. 
With a little practice almost anyone 
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can achieve satisfactory results compar- 
able to professional heat treating service. 


Centering Round Stock 
With a Homemade Punch 


First OF ALL procure a key seat rule 
and a scriber; use these to lay out the 
shaft or round object, then punch the 
location of the hole making a reasonably 
deep impression. The punch is made from 
¥Y in. drill stock with the point ground 
down to a 60 deg. angle as is a lathe cen- 
ter. The striking end is turned down to 
¥% in. size for about % in. to prevent 
mushrooming. The work to be drilled is 
now placed on the drill press table, the 
punch is inserted in the drill press chuck 
and the work is rotated until the punch 
is squarely centered in the punch mark. 
Then the work is clamped, the drill is 


substituted for punch and a perfect job 
is assured. 

The same punch can also be used for 
accurate starting of a tapped hole, the 
thread of which must be at right angles 
with the work. This is accomplished by 
placing the punch in the drill chuck, then 
the tap is squarely started in the hole; 
and the punch is brought down on the 
taps end and pressure is maintained while 
the tap is screwed down with a wrench. 
Once the hole is squarely started the pres- 
sure on the punch is no longer required 
and the tapping is completed in the usual 
manner. 


Stopping Oil Leaks on the 
Bearings of Alternators 
By Ralph M. Osborn 


ON THE OUTBOARD bearings of one of 
our generating units, the press fit brass 
rings that serve to throw the oil out so 
that it can return to the reservoir in the 
base, became loose on the shaft. This per- 
mitted the oil to run under the rings, 
follow along the shaft and finally “wind 
up” on the floor. To attempt inserting 
shim stock under the rings is next to im- 
possible and to take the bearing from the 
shaft would have meant realinement, time 
and effort. 
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The following procedure, however, 
proved very satisfactory: 

1. Remove bearing cap. 

2. Shift brass ring back and forth to 
thoroughly dry oil out from under the 
ring by wiping the shaft. 

3. Shift rings to one side of running 
position, then brush on coat of Permatex 
Aviation gasket liquid and slide the rings 
back to their working position and, finally, 
apply another light coat of the liquid on 
each side of the rings joining them firmly 
at the shaft. 

The liquid will withstand hot oil as 
well as the expansion and contraction of 
the metal parts. 


Locomotives Supply Steam 
During Shutdown 


THE TERMINAL RAILROAD ASSOCIA- 
TION, St. Louis, last fall found itself con- 
fronted with a serious problem. It had 
been determined that their large stack at 
the 18th Street Station needed relining. 
To do this, it was necessary to shut down 
their entire plant and the problem was to 
furnish the necessary steam during this 
shut-down period. 





Fig. |. Three locomotives supply steam to 


terminal 


After much consideration, they de- 
cided to utilize three locomotives to fur- 
nish this steam. The Terminal engineers 
found that no one had ever made any 
checks as to the efficiency of locomotives 
used in this manner. Therefore, on this 
installation, they included test instruments 
such as a water flow meter, steam flow 
meter, draft gages, temperature instru- 
ments and orsats, so that they would have 
a complete record of the operation. 

It required a twelve day shutdown to 
reline the stack, and the locomotives fur- 
nished the necessary steam without any 
trouble. The results obtained were very 
interesting. An overall average efficiency 
of 74 per cent was obtained, and the peak 
demand required was 35,000 lb. of steam 
per hr., as measured by the Cochrane 
mechanical flow meter, at a steam pres- 








Fig. 2. Close-up view of main steam header 
equipped with Cochrane flow meter for 
recording total steam developed 
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sure of 155 lb. per sq. in. From orsat 
tests made each 15 min., regardless of 
firing conditions, an average of 10.2 per 
cent CO was obtained. 

The development and operation of this 
plant was supervised by Mr. Frank Ross, 
Superintendent of Motive Power and 
Equipment and Mr. Walter Steinheimer, 
Chief Engineer of Power Plants for the 
Terminal Railroad Association. 


Extra Valves on the 


Gage Glass 
By C. T. Baker 
WHEN installing ammonia receivers, 
I have for years past made it a practice 
to place an extra valve on the gage glass 
connections as indicated in the accom- 
panying sketch. 








AUTOMATIC STOP VALVES 














Gage Glass Valve Arrangement for Am- 
monia Receivers 


The cost of these two extra valves is 
nominal and if and when a leak should 
develop between the automatic gage glass 
valves and receiver, or any of the short 
pipe connections between receiver and 
automatic valves, the hand operated 
valves at top and bottom of shell may be 
closed, thus permitting repairs to be 
made without the troublesome and 
lengthy process of pumping out the re- 
ceiver. 

Experience has convinced the writer 
that the entire gage glass assembly 
should be fully protected as indicated. 


High Humidity Control 

SoME INDUSTRIES require a high hu- 
midity and fairly constant temperature 
the year around. For instance in a 
textile plant this is about from 60 to 
65 per cent relative humidity at a tem- 
perature of about 75 deg. F. For such 
a high humidity additional moisture 
must be added summer and winter and 
both heating and cooling is necessary 
depending on the season. Steam atom- 
izers, satisfactory in winter, are unde- 
sirable in summer because of the heat 
content of the steam. Air jet or me- 
chanical atomization may be used ad- 
vantageously the year round and the 
atomizing water can, if desired, be 
heated in winter to improve operation. 

The combination air washer and 
unit heater shown by the drawing is 
well adapted for these conditions. Use 
of cold water in summer gives the 
necessary cooling and dehumidifica- 
tion and if necessary the heating coal 
can be used for tempering. In winter 
use of warm or hot water adds to 
moisture carrying capacity of the air 
and also cuts down on the heat re- 
quired in the heating coils. A small 
unit of this kind handles a large volume 
of air and this gives uniform air dis- 
tribution around the room. 
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Dehumidification of air with a water 
spray sounds paradoxical but the princi- 
ple involved is the same as with cool- 
ing coils. Sufficient cold water must 
be used to cool the air to the desired 
temperature. The excess moisture 
above that needed for saturation con- 
denses out and is carried along with 
the finer droplets of spray water. The 
effectiveness of the device as a dehu- 
midifier depends upon the moisture 
separators or eliminators which follow 
the spray. By cooling more than 
needed and then heating a slight 
amount deficiencies of the eliminator 
sections can be compensated for. 


Chimneys and Smoke 
By N. T. Pef 


INSUFFICIENT DRAFT? is not in my opin- 
ion the principal offender for the smoke 
nuisance as J. G. Mingle seems to infer 
in his article Relation of Chimney to 
Smoke Abatement Problem in the De- 
cember, 1940, Power PLant ENGINEER- 
ING. Insufficient draft affects the capacity 
of a boiler to so much greater extent than 
it does its smoking that the remedy for 
lack of capacity will be applied long be- 
fore the draft can affect the smoke. 

Lack of draft can cause a lot of 
smoke with oil and gas and perhaps with 
pulverized coal firing, but not with bulk 
coal, and anyone can prove this point by 
a simple experiment. Shut the damper 
of any boiler and look at the stack to see 
if the smoke has increased. I have done 
this 1000 times and have:never seen the 
smoke increase. The steaming of the 
boiler is reduced to almost zero showing 
that it is not getting any air, but it will 
not smoke. Of course if the damper is 
left closed and green coal kept feeding, it 
will smoke for a while, but soon the fur- 
nace will be filled with unburned coal 
and the fire will be practically put out. 
There can be deficiency of coal and ex- 
cess air, but not excess of coal and de- 
ficiency of air, at least I have not seen 
any in 20 yr. of experience except in 
books, 

Coal is composed chiefly of two con- 
stituents: the hydro-carbons and the 
fixed carbon, roughly % of the former 
and % of the latter. When coal is fed 
in the furnace the hydro-carbons are 
immediately liberated and if the condi- 
tions are right. are burned. If the con- 
ditions are not right they are only partly 
burned and the unburned portion is lost. 
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That is, within 2 or 3 min. after the 
coal enters the furnace, %4 of it is gone 
but the other 24 can remain in the fur- 
nace for hours or until it gets the needed 
air for its combustion. 

I am not saying that an air starved 
boiler will not smoke. Where the smoke 
is due to deficiency of air it will not 
steam at all or very little and the draft 
condition will be corrected to make the 
boiler steam long before the question of 
smoke arises. 

What then is the cause of smoke? 
One cause of smoke is a small furnace. 
The burning of hydro-carbons requires 


a certain volume among other things. 


and if this is not provided there will be 
smoke. More important than furnace 
volume is furnace temperature. I will 
say that a cool furnace is Enemy No. 1 
on the question of smoke. With a given 
furnace volume, the rate of smokeless 
combustion can be increased by higher 
temperature and greater turbulence. 

As to what makes a furnace cool, ex- 
cess air is the usual cause, and this means 
that strong draft is often the cause of 
smoke rather than the reverse. When 
the furnace or stoker are in bad repair 
there is invariably excess air since the 
air enters the furnace through holes and 
crevices and does not come in contact 
with the burning coal. 

A third cause of smoke is the man- 
ner of firing. Uniform firing will reduce 
smoke which means that hand firing being 
intermittent is productive of smoke, while 
stoker firing reduces smoke. Stokers with 
quick pick-up, such as underfeed, may 
smoke badly at a sudden increase in load. 
A boiler carrying normal load may not 
‘smoke, but as the load is increased, the 
higher combustion rate cannot be main- 
tained smokelessly at the moderate fur- 
nace temperature. Dut if the higher load 
prevails for some time, the furnace tem- 
perature will rise and the smoke will be 
reduced. 

It is all right to add stack or install 
fans to increase the capacity of your 
boilers, but if your boilers smoke you 
cannot reduce the smoke by increasing 
the draft. 


Key Pulling 
By Cecil Conner 

PuLLeys, sprockets, gears, and wheels, 
which are keyed on with a flush type key, 
and have been in place for sometime, 
will oftentimes be found difficult to re- 
move. Any situation of this nature can 
be overcome easily with the device as 
described below. 

This key-puller, when made of suffi- 
cient size, will pull a key of any dimen- 
sion- even though it may be rusted in 
place. The key-puller frame “A” is 
drilled with a hole of sufficient size to 
pass freely the threaded bolt “B”. Wing- 
nut (or other type of nut) “C” is run 
onto bolt “B” and up against washer 
“D”. The key is drilled and tapped to 
take bolt “B”. 

To remove the key, screw bolt “B” 
into threaded hole in key and turn nut 
“C” onto “B” exerting pressure on 
frame “A”, which is pressing in turn 
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TOP VviEW 





TOP VIEW 
upon riders “E”, pulley and shaft and 
not touching the key being removed. 
Frame “A” may rest upon rim of pulley. 

Several shapes can be made, such as 
capping a pipe (X) and drilling to take 
rod “B”, as in Fig 2. The tube is large 
enough so that no part will rest upon 
the key. The shaft end and pulley hub 
need not be flush for successful opera- 
tion of both devices. 


Heat Recovery from 
Boiler Blow Down 


In A TYPICAL plant generating 300,000 
Ib: of steam per hr., 20,000 Ib. of boiler 
blow down is typical. By the installa- 
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SIDE VIEW 


Key puller using frame made of bar 
and risers 


Fig. I. 


Fig. 2. In special cases key puller frame 
may be made of a capped pipe nipple 
tion of a Cochrane Corp. flash tank 
and heat exchanger recovery system the 
heat of the boiler water can be utilized 
in preheating the incoming boiler feed. 
In the particular plant under discussion, 
the blow down water is flashed at 40 
Ib. per sq. in. producing 5220 lb. of 
steam available for further work. The 
remainder of the boiler blowoff, 14,780 
Ib. per hr. at 287 deg. F., is passed 
through a heat exchanger, raising the 
temperature of incoming feedwater to 
80 deg. F. The blowoff water is ex- 
hausted to the sewer at less than 100 
deg. F. Based on usual calculations for 
determining the heat savings, this in- 
stallation is saving 8,584,400 B.t.u. every 

hour. 





Flash tank above and heat exchanger below, in a typical heat recovery system 
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Questions 


And 


123 
Copper Pipe for Gravity 
Return Lines 


Q. I wish to ask for information on 
some pipe line trouble that we are hav- 
ing. We have two underground pipe 
lines, a 100-lb. steam line and a gravity 
return line, both installed in a well in- 
sulated clay tile enclosure. The return 
line has started to leak in one of the 
sections between manholes. We can pull 
out this old line, drawing in a new line 
as the old one comes out. What I would 
really like to know is whether this re- 
turn line can be replaced with a copper 
pipe. The size of the line is 1 in. Com- 
ments from anybody having had expe- 
rience with copper pipe for such service 
will be appreciated. 

Ft. Dodge, Ia. 


124 
Stoker Control 


Q. We have a 125 hp. H.R.T. low- 
pressure boiler fired by a small 500 Ib. 
per hr. stoker which is controlled by a 
pressure control regulator on the steam 
line and a thermostat in the main office 
of the building, the two being connected 
in series. For several years the plant 
has been operating with the pressure con- 
trol set to cut in at 1 lb. and to cut out 
at 5 lb. steam pressure. 


A suggestion has been made that we 
change the control setting so that the 
stoker will cut in at 3% lb. and out at 
5 lb. in order to maintain a more steady 
supply of steam, subject only to cut-off 
by the building thermostat. 

I would like the opinion of others 
who may have had experience with sim- 
ilar systems as to the relative merits of 
the two methods of operation. Which 
is liable to be more economical? 

Chicago, III. W. C. ZINN. 


C. V. Jones. 


125 
Well, Blow Me Down! 
What a Hookup 


Q. We erected a new 285 hp. H.R.T. 
boiler some time ago and are now hav- 
ing trouble with the blow-down system. 

We installed what was called a “blow- 
down circulating system.” As shown by 
the accompanying sketch, the blow-down 
line is connected to the boiler just in- 
side of the pop valve. It is a 1 in. pipe 
that enters the Y that the twin pop valves 
are carried on.. It was claimed that the 
blow-down line does not need any cover- 
ing with this type of circulating system. 
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Answers 


Nevertheless, we just had to shut down 
and renew the upright piece of pipe be- 
cause it had five good size holes in it 
and was burned badly. 

The boiler is blown down to the ex- 
tent of two gage cocks twice a day, yet 
there was % in. of mud scale on the 
inside of the blow down. Feedwater 
is pumped directly from the river with- 
out any filtration. 







VALVE BACK WALL 


CIRC, 
SYSTEM 


My questions are: 

1. Where do you see any circulation 
in this blowdown and is it any different 
from a water column in theory? 

2. Should all blowdowns be covered 
or at least protected from the direct heat 
of the combustion chamber ? 

3. Do you think it proper to put river 
water into a boiler without some form 
of filtration? 

4. Would that mud scale collect on 
the inside of the blowdown if it was 
protected from the heat? 

5. What would be the best way to 
treat water in a small plant of this kind? 

Any information that you or other 
readers can give will be appreciated. 

CWE Zz. 


126 
Coal Feeders Clog Up 


Q. Weare having considerable trouble 
with the coal feed lines between our over- 
head steel bunkers and the underfeed 
stoker hoppers below. With dry coal 
there is little trouble; it seems to feed 
without hanging up, but much of our coal 
lately is quite moist and quite frequently 
the downspouts clog up, and the operators 
have to go up and dislodge the coal with 
a hammer. Is there any simple way of 
overcoming this trouble? We could in- 
stall larger diameter feed pipes, but this 
would involve considerable expense and 
effort. Any information on this subject 
will be appreciated. 


Chicago. RwA: J; 
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Figuring Concentration 

Q. Will you please send me the fol- 
lowing example worked out in a common 
engineer’s language without algebraic 
formula. 


A boiler contains 4 times as much 
water as it evaporates per hour at 100 
per cent rating, being filled and supplied 
with water having 10 grains total solids 
per gallon, 

What would be the concentration of 
boiler water per gallon at the end of a 
10 hr. period with boiler operating at an 
average of 200 per cent rating with no 
blow down and constant water level? 

Elyria, O. JOUR: 

A. If the boiler contains 4 times as 
much water as it evaporates per hour at 
100 per cent, it contains only 2 times as 
much as it will evaporate at 200 per cent 
rating. Assuming a 10,000 Ib. per hr. 
boiler, the equation would be written thus: 

100 < 10,000 « 4 
= 2 





200 * 10,000 
In a 10 hr. period at 200 per cent rating 
the contents of the boiler would be evapo- 
rated 5 times, 
10+-2=5 

The boiler, however, is still full of 
water so we have 6 boilerfuls reduced to 1. 

If the concentration of the feedwater 
is 10 grains per gallon and the water is 
reduced to 1/6 its original volume by 
evaporation, its concentration would then 
be 6 X 10 or 60 grains per gal. 

Looking at the problem in another 
way: Suppose we have 6 gal. of water in 
6 different beakers, the water having a 
concentration of 10 grains per gal. We 
completely evaporate the water in 5 of 
these beakers and place the precipitate 
from each beaker (10 grains from each 
or a total of 50 grains) into the unevapo- 
rated beaker of water which originally 
contained 10 grains of solid matter, thus 
we have 50 + 10 or 60 grains of solids in 
the unevaporated gallon of water. 
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Figuring Refrigerating 
Capacity ' 

Q. I am employed at an Alaskan can- 
nery where we have a small cold storage 
plant. We have two meat storage boxes, 
one 7 by 7 by 10 ft. and the other 6 by 6 
by 10 ft., holding between 9 and 10 tons 
of meat which is the requirement for a 
season’s operation. 

The present ammonia compressor is 
too small and we are planning to replace 
it with a larger one. The present unit is 
a ¥% ton machine. 

What size machine would you recom- 
mend for effective service? The room 
temperatures must be about 10 deg. F. 
above zero. O. W. HENDERSON. 

Astoria, Oregon. 

A. The data presented in the follow- 
ing paragraphs will no doubt be of value 
to you but if you had given us a little 
more information about the arrangement 
as a whole, we could be very much more 
specific in our recommendations. 
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In determining the capacity of a re- 
frigeration system for a cold storage 
project, two conditions must be known. 
First, it is necessary to know how rapidly 
the commodities to be stored must be 
cooled to the storage temperature, and 
secondly, the operating conditions after 
normal temperature has been reached 
must be known. 

Regarding the first you say very little 
—merely that from 9 to 10 tons of meat 
must be held at a temperature of 10 deg. 
above zero. 

Assuming that the meat is placed in 
the refrigerators at 10 deg. (which prob- 
ably is not the case), then the amount of 
refrigeration required will be just equal 
to the loss due to heat inleakage and 
that lost in ventilating and air cooling. 
For the size room you specify, the air 
should be changed about once an hour so 
the amount of heat lost in ventilation is 
easily calculated. The heat inleakage is 
also easily determined. Both of these cal- 
culations are shown below. 

The refrigeration needed for air cool- 
ing, however, is dependent upon how many 
times a day the doors are opened, the 
number of people entering the room and 
the length of time they spend there, 
whether commodities are placed in or 
withdrawn from storage, the use of elec- 
tric lights in the room, etc. 

You give no information on these mat- 
ters so no account of them is taken in the 
calculations that follow, though to be 
strictly accurate they should be consid- 
ered. 

From the fact that you say your 
present machine is of % ton capacity, it is 
quite obvious that you do not have to 
cool the meat through a wide range of 
temperature very rapidly. If, for exam- 
ple, your meat (and assuming it to be 
beef) entered at a temperature of 50 
deg. F. and you had to bring it down to 
the required 10 deg. F. in, say, 24 hr., 
as is frequently the case, you would need 
a machine of 8.3 ton capacity. 

Just to show you how this figure is 
arrived at I am presenting the following 
calculations : 

Assuming the meat to be beef, the 
specific heat before and after freezing 
and the latent heat are as follows: 

Specific heat before freezing — 0.74 

Specific heat after freezing — 0.40 

Latent heat of freezing —98. 
These values are obtained from tables in 
refrigerating data books. 

10 tons of meat = 20,000 Ib. 
Assume meat to enter room at 50 deg. F.— 
Heat to chill to freezing— 

B.t.u. 

20,000 X (50 —32) X0.74= 266,400 
Heat to freeze—20,000 * 98 —=1,960,000 
Heat to chill to 10 deg.— 

20,000 * (32— 10) K 0.40= 176,000 

Total 2,402,400 
This is the total amount of heat to be 
removed and if we assume that it has 
to be removed in 24 hr., the amount of 
heat to be removed per hr. will be— 

2,402,400 ~ 24, or 100,100 B.t.u. 

or 100,100 — 60 — 1668 B.t.u. per min. 
Since 1 ton of refrigeraticn is 200 B.t.u. 
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per min., the capacity needed is 1668 + 
200, or 8.3 tons. 

Since this is far in excess of your pres- 
ent capacity, it is obvious that your rate 
of freezing is far less rapid or that your 
meat is placed in storage at a far lower 
temperature. From this, however, you 
should be able to make the proper calcula- 
tions for your own conditions. 

Now, with that out of the way, let us 
calculate the cooling needed to make up 
for heat inleakage for ventilation and 
for air cooling. 

There are two rooms, one 6 by 6 by 10 
ft. and the other 7 by 7 by 10 ft. These 
have the following surfaces: 

Wall Ceiling 

Area Sq.Ft. Area Area 

6x6x10 = 6x10x4 = 240 6x6=36 Also 36 
7x7x10 = 7x10x4 = 280 7x7=—49 Also 49 
OGRE eo cac cece 520 


85 85 
Total area, walls, floors and ceilings— 
5 + 85 = 690 sq. ft. 


For well ventilated walls the heat trans- 
fer coefficient may be taken at 0.06 B.t.u. 
per sq. ft. per hr. per deg. temp. differ- 
ence, between inside and outside surfaces. 

Inside temp. = 10 deg. Assume out- 
side to be 70 deg. 

The heat inleakage will then be 

690 X 0.06 X (70— 10) = 
2484 B.t.u. per hr. 

This equals 2484 = 60 or 41.4 B.t.u. 
per min. (1) 

So much for heat inleakage. Now let 
us consider the ventilation. For the size 
rooms specified, good practice requires 
one air change per hr. 

At 10 deg. F. a pound of air (from 
tables) occupies a volume of approx- 
imately 12 cu. ft. (11.86 actual) so that 
for the two rooms [ (6x6x10) + (7x7x10) 
= 850 cu. ft.], you will need 850 + 12 = 
70.8 1b. of air per hr. In round numbers, 
say 71 lb. 

At 70 deg. and 100 per cent humidity, 
1 Ib. of air will have a heat content of 
33.51 B.t.u. (from tables) above zero 
deg. F. and at 10 deg. F. it will have 4.02 
B.t.u. The difference, 33.51 — 4.02 = 
28.49 B.t.u., the heat to be taken out of 
each pound of air. 

Since the two rooms require 71 Ib. of 
air per hr., the total amount of heat to be 
removed will be 

71 X 28.49 = 2023 B.t.u. per hr., or 
33.7 B.t.u. per min. (2) 

Adding (1) and (2) we get 


Floor 


Heat from inleakage — 41.4 B.t.u. 
per min. 

Heat from ventilation — 33.7 B.t.u. 
3 per min. 

IROCAR cod oe aso 75.1 B.t.u 
per min. 


Since 1 ton of refrigeration equals 200 
B.t.u. per min., this is equal to only % 
ton, so from this standpoint alone, your 
¥% ton machine is large enough. 

Unquestionably, however, the other 
matters discussed above enter into the 
picture and the chances are you really 
need a machine two or three times as 
large. You will appreciate the fact, how- 
ever, that in the absence of specific in- 
formation on these other matters we can 
do no more than indicate the method 
by which you can calculate the capacity 
for yourself. 


A. 95 
What Corrodes Most— 
Hot or Cold Water? 


A. In answer to H. J. Moore’s water 
piping problem (No. 95) in the Febru- 
ary issue. 

In my 9 yr. of laundry experience, I 
have never found any difference in corro- 
sion of hot or cold water lines. As 
long as water, hot or cold, or steam con- 
tinues to flow through the lines every 
day, the corrosion will hardly be noticed, 
assuming of course city water. If you 
use either types of water, such as well 
or river water, and run it to a filter or 
softener, the lines to the filter are sub- 
ject to corrosion, so I would use cop- 
per or brass. 

If water stands in a line that is sel- 
dom used, the water will rot the pipe. 
This I found true of a boiler feed line 
leading from the injector to the boiler. 
The line from the injector ran into a tee 
and the feed from the pumps coming in 
the other side. A pin hole developed in 
the line. Upon investigation, I found 
that the entire line back to the tee was 
rotted away and had to be renewed, while 
the feed from the pumps was perfect. 
The reason for this was that the in- 
jector was very seldom used only to test it. 

Cuas. W. Parks. 

Baltimore, Md. 


Dear D.H.W.—More About 
Manhole Plates 


I WAS SHIPMATE with a boiler that 
snapped her stay bolts and bulged the 
back head and part of the bulge took 
in a hand hole plate. Well, after sev- 
eral trips I cut a gasket of % in. red 
rubber and placed it over the other 
gasket and it held. The rubber soft- 
ened enough to fill in where your other 
gasket wouldn’t and backed up by a 
good gasket was the answer to the 
problem. That I think was a tougher 
one than you have, and it did the trick 
every time after that. It makes it a 
little hard to get the rubber off the 
boiler but it is worth it and can be made 
in about 5 min. 

But I think from what you say 
that your trouble is not in your plates 
but in your gaskets. Who’s buying 
your gaskets? Some purchasing agent? 
He may have found a good buy on 
gaskets and you're paying the differ- 
ence. If that’s the case, I’d get some 
good ones and prove it’s one or the 
other. If you are buying them, change 
your dealer, buy some other kind. We 
had that trouble. Three engines lost 
the plates on the same boiler and we 
changed gaskets and there she was. 

You say you would like removable 
bolts. They are O.K. if your plate is 
on a swing hinge but I like the solid 
type myself. They don’t flop around 
when you are putting on the crabs. 

I’m no trying to insult your in- 
telligence by asking you: Do you 
center up your plates? I mean are 
you real fussy about it, watching all 
the time you tighten up that an equal 
space is held around your plate? I 
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worked in a place where the usual pro- 
ceeding was to blow down a couple 
of times after washing a boiler be- 
cause the front plate in the top drum 
always leaked. I looked at it and 
couldn’t see why it should leak and I 
said so. So I was told I could put 
in the plate and find out. So I did and 
they found out that it didn’t leak, and 
all because they didn’t or weren’t fussy 
enough centering the plate. 

I think that all of your trouble is in 
your gaskets. None of the plates fit 
perfectly. So if your surfaces are well 
cleaned so there’s no bumps your gasket 
will squeeze into the depressions and hold, 
that is why I always use good gaskets 
and never use one over. They are very 
cheap even if you buy the best you can 
get when you figure the gallons of water 
you lose, the coal to get that water 
hot plus the time and labor. 

You have been holding your plates 
up to the time you had this trouble and 
the life of your plate should and always 
has been equal to the life of your boil- 
ers, so if the lip on the manhole is 
still good, I can’t see why with a good 
gasket it won’t hold. It may be that 
the lip and not the plate is bad; if so a 
boiler maker could build that up with 
a weld and face it off as good as new. 

Harotp E. GrtrHorFEeR 

Buffalo, N. Y. 


A. 97 
Holding Power of 
Wood Screws 


A. In connection with Question 97 re- 
garding the holding power of nails, 
J. E. C. V. and others may be inter- 
ested in the accompanying chart show- 
ing the pull-out load of various sizes and 
lengths of wood screws. This chart is 
taken from TAPPI Data Sheet 8B, is- 
sued by the Technical Association of the 
Pulp and Paper Industry. 

The U. S. Forest Products Labora- 
tory at Madison, Wis., has issued several 
bulletins on the pull-out load for nails. 

Vincent F. Waters, 
Technical Asst. to the Secretary, 
TAPPI. 

New York, N. Y. 


A. 109 
Reducing Noise in Heater 


Several years ago I was confronted 
with a problem similar to P. G.’s only 
we had large open top tanks. 

It was necessary for us to heat water 
from 60 to 180 deg. F. in short order 
and to do this we had to use live steam. 

The piping arrangement was similar 
to P. G.’s except we used enough piping 
to distribute steam to all parts of the 
bottom of the tank. The arrangement is 
shown in Fig. 1. 

The noise while heating the water 
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30,000 GAL. TANK 
Fig. I. 


was unbearable and caused considerable 
comment, and a request that some im- 
provement be made was put to the engi- 
neers in charge. 

It was decided to make up some spe- 
cial heads and try them out. As an ex- 
periment two heads of the design shown 
in Fig. 2 were made up for trial. 

While I give no dimensions, P. G. can 
figure the amount of steam required to 
heat the quantity of water to be used; 
and from the quantity of steam neces- 
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sary, steam pressure and velocity through 
holes “A” can determine the sizes and 
nutnber of small holes to be drilled around 
diameter of head. 

This idea helped our condition con- 
siderably and believe it will do the same 
for P. G. ; 

I also suggest the installation of a 
relief valve on tank in case of excessive 
pressure due to light flow of water 
through tank, 

South Bend, Ind. Paut E. Rupsecx. 


ANOTHER SOLUTION TO 109 

P. G. has rather a hopeless problem 
on his hands, as it is really impossible 
to shoot live steam into water, espe- 
cially if the water is cold, without 
making considerable noise; however, 
perhaps something can be done to 
minimize the trouble. . 

The illustration gives the impression 
that we are dealing with an instan- 
taneous heater, but if we consider the 
dimensions given, we find that we have 
a tank of more than 4000 gal. capacity, 
so it is presumably expected to act as 
a storage heater, and the demand is 
intermittent. Let us now see what 
happens when no water is being drawn 
off. 

If the tank were open, which evi- 
dently it is not, it would be under at- 
mospheric pressure, and steam above 
that pressure would flow in, and either 
condense or escape from the top; this 
would go on indefinitely, but appar- 
ently we have a quite different condi- 
tion, the tank is closed and if the water 
pressure is higher than the steam pres- 
sure, the water will back up into the 
steam pipe. If, on the other hand, the 
water pressure is less than the steam 
pressure, the steam would tend to 
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bring the pressure up and equalize it. 
It might be thought that the water 
would condense the steam, but what is 
to become of the condensate, unless it 
backs up in the steam pipe, as our tank 
is already full. 

It now becomes apparent that our 
heater does not do very much heating 
except when water is being drawn off, 
so it really operates as an instantane- 
ous heater and the value of the large 
capacity is decidedly doubtful. This 
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4,000 GAL. TANK 
Fig. 3. 


being the case, I would be inclined to 
bring all the steam in near the top 
of the tank, leave the water intake 
near the bottom and take the water out 
near the top. I would put a check 
valve in the steam line to prevent the 
water backing up in it. (See Fig. 3.) 
By this means the steam will strike 
fairly hot water which should reduce 
the noise. It is, of course, quite evi- 
dent that it was intended that the in- 
coming steam should set up a circula- 
tion in the tank, during the time that 
no water was being used, but how can 
the steam get into the tank, at least 
in sufficient quantities to do any good? 
James O. G. Gippons. 
Bloomfield, N. J. 


THIS ONE WORKS BUT MAKES 
A LITTLE NOISE 


The noise produced in heating water 
by bringing it in direct contact with 
steam can be reduced considerably by 
the use of an ejector type of water heater 





COLO WATER 
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WEATED WATER 
OUTLET 


Fig. 4. 


such as shown in Fig. 4, or by using 
a McDaniels suction tee. I have used 
both successfully although nothing I 
know of will be without some noise. 
Tuomas E. Brock. 
Cleveland, Ohio. 


A. III 


Transformer Winding 


In regard to question No. 111 by Mr. 
Laughinghouse of New York, I am of the 
opinion that a proper answer involves, 
more or less, a treatise on the subject. 
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This is because of the fact that an answer 
based on a certain core size could be 
worked out just as correctly for another 
slightly different core size; yet the im- 
portant information desired, i.e, the 
number of turns per volt, is quite differ- 
ent in the two instances. And it is this 
variation that balances the performance 
of the transformer in such cases. 
Experience has shown that there is an 
average cross-sectional area per kilowatt 
to be desired for a given capacity, and 
that this area increases as the capacity 
decreases. Graphically, this is a curve 
and not a straight line, as indicated by 
the following table: 
Capacity 
25 kw. 
15. kw. 
10 kw. 
5 kw. 
3. kw. 
2 kw. 
1 kw. 


Cross section area 
1.1 sq. in. per kw. 
1.5 sq. in. per kw. 
2.0 sq. in. per kw. 
2.5 sq. in. per kw. 
3.0 sq. in. per kw. 
4.0 sq. in. per kw. 
5.5 sq. in. per kw. 

0.5 kw. 8.0 sq. in. per kw. 

0.25 kw. 10.0 sq. in. per kw. 


Fortunately, formulae used in connec- 
tion with transformer design is such that 
variation within small limits of the core 
area is compensated for by varying the 
number of turns in the coil. This, in the 
final analysis, varies the intensity of the 
flux in terms of so many thousand lines 
per square inch to the point where the 
same number of lines occur in each total 
core area. 

444£nAB 
From the basic formula E=————— 
108 
In which E = voltage impressed 
f = frequency 
n=number of turns 
A =area of core 
B = flux density (usually 
50,000 per sq. in.) 
We derive 
EX 108 





a= 
444xfxXAXB 

If we wish to consider a problem 
calling for 40 amps. at 4 v. as output, 
we must calculate that there will be some 
power loss in the transformer from eddy 
currents, hysteresis and resistance and to 
arrive at a safe input figure we should 
add 50 per cent to the desired output to 
get a probable input. Let us call it 250 
w. Referring to the table above we find 
that we need 10 sq. in. per kw. or 2.5 sq. 
in. for 250 w. 

If, now, we refer to the formula and 
using a known voltage of 110 at 60 cycles, 
we find that a 2% sq. in. core area, figures 
330 turns or 3 turns per volt. If we usea 
2 sq. in. core, we use 413 turns or 3.75 





























Fig. 2. 


turns per volt. This shows the variation 
in turns as mentioned in another para- 
graph. If a secondary is to be wound, 
use the number of turns per volt times 
the number of volts, with this variation, 
however, overwind a turn or so and re- 
move under test to get the correct voltage 
under load. This overwind is to compen- 
sate for transformer loss. 

In the preceding paragraph, the term 
“if a secondary is to be wound” was used. 
This was used with the thought that 
someone might wish to wind an auto- 
transformer wherein part of the primary 
is tapped and serves as a secondary. The 
same formula is used; but be careful to 
provide heavy wire to carry the current 
flowing in that part of the winding. 

To provide wire in the correct size 
for each coil, if winding a transformer 
with both primary and secondary, simply 
figure the current in each and use the 
corresponding size. For 250 w. in the 
primary at 110 v. the current is 2.5 amps. 
Number 18 wire will carry this. The sec- 
ondary, being 160 w., or, rather, a given 
40 amps., should have No. 8 or larger. 
Use double cotton covered. 

Where line voltage is subject to vari- 
ation, it is sometimes desirable to pro- 
vide taps on the primary. It is possible 
to provide taps on the secondary. For 
such heavy current, taps and not a slid- 
ing switch should be used on the sec- 
ondary. An illustration of such an 
arrangement is given in Fig. 1. Also, an 
auto-transformer is shown in Fig. 2. 

The coils on a transformer can be 
layer or pancake wound. The latter is 
generally used on high voltage windings. 
The reason is obvious; trouble can be 
localized and removed without destroying 
the entire winding. It is the author’s 
custom, when winding small transform- 
ers, to measure the core and make a 
wooden leg of the same size. This is 
wound with a number of turns of tough 
paper—rather loosely—then the first layer 
wound thereon. A layer of wire and a 
layer of paper is placed alterrately until 
the required number of turns is on. Slip 
from the wooden core and stack tem- 
porarily for testing. If taps are to be 
added to the primary, they should be 
brought out at the correct turn number. 
A jig is easy to make for hand winding 
and it is recommended that an old 
odometer from a speedometer be con- 
nected up to count the turns. 

When complete as to winding, give 
the assembly a dose of insulating varnish. 

Homer H. Criper. 

Yosemite National Park, 

Calif. 
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Engineering And What It 


Is 


By an Engineer Who Is 


I HAVE been much interested in the 
discussion and argument in these pages 
about the article “Engineers and What 
They Ain’t” by a man who definitely 
is not a grammarian no matter how 
good an engineer he “ain’t.” Fancy 
having to work in a boiler room with 
a chief who has so little control over 
the English language. Horrors! 

Any thoughtful reader will recog- 
nize, of course, that the discussion is 
largely academic. The younger reader 
will take it in his stride and will be 
no less determined in pursuit of what- 
ever good the future may hold for him. 

I am conscious of the fact that my 
own minor difficulties have tended to 
monopolize the columns of the Prac- 
tical Engineer section; indeed, I have 
been shown great courtesy and consid- 
eration in this respect, and while I 
have no wish to impress myself further 
upon the readers, I am submitting this 
100 per cent personal discussion for 
acceptance purely on its merits. It is 
about an engineer (?) and what he 
is by one who is (mebbe). 

In the fall of 1909, I was scheduled 
to appear at Dartmouth College as a 
freshman, insofar as family plans were 
concerned. Instead I appeared to many 
disinterested possible employers re- 
questing a job. It was at a period then 
considered to be a depression and since 
I had nothing to offer it looked as if 
the new husband and wife would have 
to go home to dad. 

It so happened that a neighbor was 
running a little plant getting out 
heading, staves and chair stock and 
he needed a fireman to keep his 50 hp. 
Hoadley Portable “hot.” He really 
couldn’t refuse me the position, being 
under some obligation to my father 
and I certainly kept her hot and my 
crusty employer too, by burning up 
about every stick of fuel which came 
into the boiler and engine room. Any 
time a feather of steam failed to show 
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at the discharge pipe from the relief 
valve, I considered myself in disgrace. 

The crusty “Old Hi” and his ener- 
getic fireman endured each other for 
1% yr. Business relations terminated 
to our mutual satisfaction when I got 
my first promotion. And what a pro- 
motion. A pay raise of 50 per cent 
and a 300 per cent increase in the hp. 
over which I had charge. Old Hi 
opined I’d last, “mebbe,” a week, and 
burn up all the fuel and stock on hand 
including lumber stored in the yards. 
I lasted, altogether, over a period of 
20 yr. 

Very soon the superintendent and 
others found out that the new engi- 
neer couldn’t say “No” and make it 
stick. This was just dandy for the 
superintendent, who soon opined that 
I could run the decrepit hydraulic press 
getting out chair backs, to a queen’s 
taste. About 90 per cent of the em- 
ployes lost no time in telling me it 
had never been done before by any 
other engineer and what a sap I would 
be to give in to the boss. They, of 
course, were not saps and several of 
them had been on the same jobs for 
years—running sand belts, stickers, etc. 

I found out that the capacity of 
the old fossil was 64 back strips an 
hour—no more. When I inquired why 
they had to dry in the steam heated 
leaves of the press an hour, I was 
told that they had to soak in boiling 
water an hour. “Did it ever occur to 
anyone that if they only soaked a half 
hour, they would dry in a half hour,” 
I inquired. No, it never had. Event- 
ually, I had the old relic fixed up so 
that I was getting out a pressing every 
20 min.—good backs that stayed bent. 
I suppose over the period of 20 yr. 
for which I worked for this company, 
off and on, I was rehired each time 
after some adverse vicissitude or mis- 
fortune, 90 per cent on the strength of 
the record I made with Old Betsy. 


In May, 1912, it looked as if my 
engineering days were done—and all 
other days in which I could be of use 
to humanity in general, and myself in 
particular. I put up a pretty good 
scrap against T. B. but the going got 
pretty rough and the matter was sort 
of taken out of my hands by fellow 
employes who happened in to the boiler 
room in one of my bad moments. So 
I went to the State Sanitarium at Glen- 
cliff, bade a tearful farewell by rela- 
tives and a regretful one by friends 
who knew they'd never see “Art” 
again—‘We shall meet, but we shall 
miss him.” Art had exactly $40 to 
his name and wouldn’t accept a cent 
from anyone, especially from parents 
who had reiterated the warning, time 
and again, that things would turn 
out just the way they had turned out. 
The $40 paid for four weeks’ board 
and treatment and then I asked for 
a job. I got an easy one—janitor of 
the “Ad.” After a few months one 
of the trustees, a friend from back 
home, gave me the welcome infor- 
mation that the night engineer was 
getting through and maybe I’d like 
the position. Would I? Oh, boy! 

What a neat, sweet little plant that 
was. A peach of a little alternator 
driven by a Pelton wheel, 190 Ib. pres- 
sure at the needle valve—one big loco- 
motive type boiler for heating and a 
smaller one for hot water and laundry. 
It was my first night work and it took 
me some time to get used to the owls, 
the bears, and the wandering T. Bs., 
who made my boiler room a sort of 
rendezvous for get-to-gethers some- 
what frowned upon by the authorities. 

The first, last and only time I was 
asked to resign was at Glencliff. As 
a staunch Republican, it seemed to me 
that ‘now was the time for every good 
man to come to the aid of the party” 
when my political bed fellows put on 
a riot about food conditions at the 
sanitarium under a Democratic admin- 
istration. I happened to be the only 
one who could present the reactions 
of the patients to the press. They 
couldn’t fire all the patients so they 
fired me. I was out of a job just the 
length of time it took ‘to get back to 
Old Betsy and the chair backs—the 
Dillon and the old Rollins. 

In 1918 I was sitting pretty in 
as nice an engine room as you ever 
saw. All I had to do was to watch 
the board, stop and start the Mac and 
Fitchburg, the latter brand new and 
a honey, and swap off-color stories 
with the firemen and oil salesmen. 
I wasn’t used to sitting and I got tired 
of it and somehow I just couldn’t help 
hearing my granddads of previous gen- 
erations inquiring reproachfully—“Son, 
what are you doing here when there’s 
fightin’ goin’ on?” So I resigned and 
volunteered. The company thought I 
was the world’s prize sap. Doing war 
work and all. 

I took up telephone work in the 
vocational unit in which I found my- 
self. When the other guys were seek- 
ing whatever diversions might be found 


POWER PLANT ENGINEERING 








Kept alive and healthy 
under continuous ultra- 
violet radiation, algae in 
the Naleo Laboratories are 
used to perfect new, better 
control treatments. Photos 
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HESE “‘toughies” are Nalco Laboratory Check with Nalco today for the permanent 

inmates, the hardest-to-kill types out of answer to all your feedwater treatment 
samples gathered from all over the coun- problems. There is no obligation to you. 
try .. . Even tougher specimens are being 
searched for continually. Some algae here 
have successfully resisted ordinary control 
treatments. But Nalco chemists have de- 
veloped effective controls for these algae— 
And when the Nalco System is installed in 
your plant, there is no guesswork, no costly 
experimentation to get positive, economical 
algae control. 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place Chicago, Illinois 


Canadian inquiries should be sent to ALUMINATE CHEMICALS, 
Lrp. (Alchem), 555 Eastern Ave., Toronto, Ontario. 
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in their hours not devoted to drill and 
study, I was finding new ways to 
make the work more interesting to my 
students. I had to do something to 
prove that the possible hero of “they’re 
all out of step but Jim” was not as 
complete a flop in matters not strictly 
military. 

At the expiration of the first period 
of training, I was asked by the liaison 
officer to remain indefinitely at the 
college to act as assiStant instructor in 
the telephone branch. 

I was expected back with the 
Fitchburg and Mac in the bright and 
shining engine room I had left to 
volunteer, when the war was over. 
I was offered a 50 per cent increase 
in pay to come back but I didn’t go. 
My mother had recently passed away, 
my father was partially paralyzed, and 
a 10 yr. old sister needed the help, 
counsel and companionship of an elder 
brother. So I went home and back 
to the old press and Rollins. 

I’ll pass lightly over my short pe- 
riod of service with the Keene Electric 
Railway Co. I didn’t care much for 
electric railroading. I found shimming 
up motors, greasing trolleys, repairing 
controllers, etc., little to my liking. I 
didn’t make much of a hit with the 
car barn gang who could hardly un- 
derstand the effete effeminacy of an 
individual who liked to have things 
clean and keep them clean. I could 
agree with the crossing sweeper, as 
filth from thawing icy motor cases 
dripped down over my reluctant face 
and shoulders, that Keene was certainly 
no “one horse town.” Sometimes the 
last car in would run over a skunk. 
And that made it just dandy for the 
night service man. While working for 
the railroad I hung up a record of 
continuous service which I have yet 
to see equaled—264 hr. without taking 
my clothes off, tending switchboard. 

California is a dandy place for 
flowers, but just no place at all for 
an engineer from the East. Not the 
kind of an engineer I was. I had 
been led to expect that several great 
projects in process of construction 
would require services of any available 
trained men. Unfortunately for me, 
the training required was years of 
college and field work. And so, after 
a year of disappointment, futility and 
eventual breakdown with T. B. again, 
I did some damning of my own— 
damned the whole of Cali-ornia in fact 
—and came back to old New Hamp- 
shire and—yes—the old press again. 

It was the year 1930, I was 44 and 
discouraged. I had worked off and 
on, in the chair factory for 20 yr. 
I knew every bolt, nut, belt, pipe and 
wire in the shop and the plumbing, 
open and otherwise, in each and every 
company house. All the future held 
for me was the certainty of remaining 
indefinitely in the rut of repetition and 
monotony. And even this meager sat- 
isfaction was beginning to be menaced 
by the onset of the depression. I went 
home “from work one night to find 
that the Superintendent of Peterboro 
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Hospital had called up to inquire if I 
was available for a position of Engi- 
neer. I had been recommended by one 
of my old bosses, now on the Board of 
Trustees. I accepted, glad for the 
change, the advantage, financial and 
otherwise, and here I have been for 
11 yr. 

But I am far more than an engineer. 
I do all the steam fitting—practically 
all the plumbing and wiring—all the 
rough carpenter work—serve as pro- 
fessional chauffeur doing a major share 
of the trucking and driving. I repair 
everything from cellar to garret. I may 
be working on the electric elevator one 
minute and the next carefully remov- 
ing the broken glass from the base of 
a tiny hypodermic syringe. I oversee 
all outdoor activities which has meant, 
since the hurricane, not only the gar- 
dening and landscaping, but the sal- 
vaging of around a thousand cords of 
down timber. These activities may be 
considered routine. I have extra- 
curricular activities, however. Occa- 
sionally an occasion arises requiring 
an appropriate gem of thought ex- 
pressed in verse. Who gets a whack 


at that? Well—er—I do. Fancy that. 
Am I happy? Very. Do I get what 
I’m worth? Who does? But I’m sat- 
isfied. 


So here, Mr. “Ain’t” is what en- 
gineering is and has been for going 
on 33 yr. for one who is no engineer 
from your point of view, but who has 
nevertheless done a whole lot of en- 
gineering. 

ArtHurR H. Parker. 

Peterboro Hospital. 


Page Pulverizer Pete 


I avait myself of the opportunity at 
this time to favorably commend the 
editorial staff of PowER PLANT ENGINEER- 
ING for the selection of subjects pre- 
sented in each issue. In keeping abreast 
of new advancements made in power 
plant operation as well as being an edu- 
cational journal, Power PiLant EncI- 
NEERING is indispensable to the practical 
as well as the professional engineer. 

The Practical Engineer section is well 
worth the price of the entire magazine. 
May I add that a few experiences of 
those dealing with pulverized fuel firing 
would, I believe, be welcome to the read- 
ers of this section. Would like to hear 
Pulverizer Pete’s version of ‘safe firing 
of modern _steam_ generators’—more 
power to him! 

Cart A. Myers 

Bay City, Mich. 

Editor’s Note: We have taken the above 
question up with Pulverizer Pete and sad to 
relate he accepted the commission with alac- 
rity. So we are’ in for it and in a short time, 
no doubt, we can expect to receive another 
strange product of this great mental genius’ 


mind. You have nobody to blame but your- 
self, Cari. P 


A Final Note by 


Sam Williams 


NaturALLy Mr. Pawlowski’s rebut- 
tal interests me. If we follow the gen- 
tleman’s argument to its logical con- 
clusion, it would seem that while he 


is a competent engineer NOW, when 
he is further along in years, fifty, per- 
haps, he shall voluntarily retire from 
the field, and thus save his employer 
the inconvenience of discharging him. 

It is utterly inconceivable to me 
how we younger men (I am 36) can 
presume to take credit for the work of 
all those who precede us. Where were 
we when Galileo fought tooth and 
nail against the powers of bigotry, so 
that he could perpetuate his science? 
Were we present in the laboratory of 
the great Madame Curie, to assist in 
the isolation of polonium and radium? 
What did we have to do with the work 
of the Wizard of Schenectady? There 
is little use in naming more of these. 

The forces that govern the Universe 
are so vast, so powerful, so tremendous 
in scope, as to defy human comprehen- 
sion. Certain varieties of these forces 
govern our thoughts and actions ac- 
cording to our environment. We no 
more can claim individual control of 
these than we can claim power over 
the sun’s orbit. To do so, leads to the 
development of a certain complex 
which in the vernacular, is called, 
“knowing it all”. 

Matt, just hanging a license upon 
a person does not make him an en- 
gineer. I’ve been in marine service, 
too, and I cannot see where the Old 
Salts are superior to the engineers of 
the garden variety. A good man is 
capable wherever you place him. He 
is intelligent, competent, and progres- 
sive throughout his career. Does the 
license insure his continued compe- 
tence? It does not. 

I regret to see an engineer so lack- 
ing in confidence of his ability that he 
must fly to the desk of a licensing 
agency to obtain a job. 

Incidentally, intellects being the 
same, a man of 50 will know more than 
a man of 30 for the simple reason that 
experience has brought him contacts 
that he could have obtained in no other 
way. By no means shall I admit that 
I do not grow more competent as I 
grow older. Neither shall I subscribe 
to the belief that my capacity for learn- 
ing shall become limited by Father 
Time. I shall not allow it to. 

I deplore the trend of thought pres- 
ent and growing in many of us, lead- 
ing us to beg for the regimentation of 
licensing laws, trade unions, and other 
agencies calculated to rob us of our 
initiative, and force us to subjugate 
ourselves in abject submission to a 
group of bureaucrats. 

Matt, the A.S.M.E. does not force 
our membership, and it strives to help 
us in our work. You must distinguish 
yourself to become a member. It is the 
field of engineering. 

As we are discussing, in a measure, 
education, let me say that I deny the 
right of any teacher, clergyman, pro- 
fessor, politician, youth leader, or what 
have you, to teach my children WHAT 
to think, but will readily assist them 
in teaching them HOW to think, 

Sam WILLIAMS. 

Wingdale, N. Y. 
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LUNKENHEIMER 


AIR CONTROL DEVICES 


Are you losing money because of leaks in 
your compressed air lines? Even a tiny leak 
the size of a pin hole may be stealing some 
of your profits—losses which can easily 
amount to a substantial sum at the end of 
a year. 








Study the startling facts in the “Cost of Air 
Leaks’ chart below. The figures indicate 
what may be going on in your plant for air 
leaks cost money and every unchecked leak 
increases your operating costs. 


Fig. 635, 
Quick Operating Valve 
200 Ib. Pressure 












Stop these costly leaks with Lunkenheimer 
Air Control Devices. Included in the line are 
air cocks, air nozzles, globe, check and quick 
operating valves, and pop safety valves. 
They are a sure way to end air wastage 
and they'll pay their cost many times over 
in the savings they make. 


Fig. 1837, “‘N-M-D” 
Quick Operating Valve 
150 Ib. Pressure 


ESTABLISHED 1862 


THE LUNKENHEIMER C2: 
—wQUALITY’=— 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 











EXPORT DEPT. 318-322 HUDSON ST. NEW YORK 


Enlarged copies of 
this chart available 
on request. 







For full information on the 
complete line of Lunkenheimer 
Air Devices send for copy of 
Catalog 78. 












Buy from your local Lunkenheimer distributor! He is cooperating in every way to 





give you the kind of service you so vitally need for the National Defense Program 
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SHOP 


TALK 








A department showing by means of photographs how engi- 
neers in various plants have overcome certain obstacles or de- 
vised methods to facilitate operation. If you have done some- 
thing along similar lines that you are proud of or which you feel 
may be of interest to others, send us a picture and a paragraph 
of explanation. If the photograph is good and if the idea 
is original we will present it on this page and pay you for it. 








CONCRETE CUT- 
TER—Chipping through 
concrete with a drill or 
air hammer is not an 
enviable job, but cutting 
concrete can, however, 
be made relatively easy 
with the proper equip- 
ment. Geo. F. Staley of 
the Stoody Co., Whit- 
tier, Cal., sent in the ac- 
companying photo- 
graphs showing the 
device an engineer 
rigged up to cut a door- 
way through a cement 
wall. 

The cutting wheel is a 10 in. diam. 
disc cut from % in. steel plate, hard 
faced on the cutting edge with 5-8 
acetylene Tube Borium. As shown in 


—o— 


WELDING OF H.P. STEAM 
LINES—Lines for 1300 p.s.i. and 900 
deg. F. have recently been arc welded 
at Miller’s Ford Station of Dayton 
(Ohio) Power and Light Co. For this 
temperature and pressure, it was neces- 
sary to use carbon molybdenum steel 
to reduce creep. To maintain the requi- 
site physical properties, a G.E. shielded 
arc type of carbon steel electrode with 
molybdenum coating was selected, after 
full tests by Pittsburgh Piping and 
Equipment Co., which did the welding. 

Base metal next to the joints was 
slowly heated to 500 deg. F. by electric 
resistance heaters and maintained at 
that temperature during welding by 
asbestos enclosure. After welding, the 
joint was also asbestos covered to re- 
tard cooling and improve grain struc- 
ture in the weld. It thus helps to reduce 
likelihood of cracking and distortion of 





the insert, the wheel is mounted on a 
Stoody % hp. Aerial grinder, a real 
man sized grinder of the type needed 


to cut through reinforced concrete. 


the weld and adjacent piping. The pho- 
tograph shows the joint just after re- 
moval of the asbestos annealing jacket. 


—_— 

SAFETY FIRST—A gate in the 
guard railing around a pump pit in the 
R. C. A. plant at Indianapolis is pro- 
tected by a simple pipe pivoted at one 
end as shown. A strap iron guide is 
provided on the railing to support the 
gate in either an open or closed posi- 
tion. J. A. Drougue is plant engineer. 


sill cani 
IMPROVISED WELDER — Late 
one Sunday evening, a large hot water 
storage tank sprung a leak. Unfor- 
tunately, the services of a professional 
welder were not available at this late 
hour. It was essential to get the tank 
back into service immediately, so Alan 
Knox and his associates at the plant 
borrowed a 25 gal. pickle barrel from 
the kitchen, bored two large holes in 


the top, filled it full of salt water, and 
then inserted two 1% in. pipes about 
3 ft. long. The ends of the pipes were 
provided with lugs and to each of the 
pipes was connected a number six 
cable of suitable length. One of these 
cables was connected to the power 
source through a 100 amp. fuse. The 
other was connected to an improvised 
holder for welding rod. After connect- 
ing the leaking storage tank solidly to 
the grounded side of the power line, an 
excellent welded patch was made with 
this improvised water resistor. By vary- 
ing the depth to which the pipes ex- 
tended in the salt water, it was possible 
to limit the current to suitable values 
for other types of work. 


— 
PIPE SUPPORT—Valves and pip- 
ing should always be properly sup- 
ported. The above photograph shows 
how T. S. Kestler, Superintendent, and 
J. L. Sheer, operator, solved a trouble- 
some problem in the new Newton Falls, 
O., Diesel station. A piece of angle 
iron with a rod welded on does the 
trick very nicely. Vertical adjustment 
is provided by a nut on the bottom of 
the rod. 
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Inspection With 


1,000,000 


Volt X-Rays 


Pressure vessel metals up to 8 in. thick now satis- 
factorily examined by 1,000,000 volt X-rays 


W ELDED BOILER joints, now 
standard practice in the shops 
of nearly all manufacturers of 
high-pressure boilers, awaited 
their acceptance by industry many 
years after welding became an ac- 
complished art because a satisfac- 
tory method of inspection had not 
yet been developed. This imped- 
iment to progress was definitely 
overcome in 1929, when 200,000 v. 
X-ray machines were demon- 
strated to be practical for inspec- 
tion service. Since then, of course, 
many improvements have been 
made in the machines and the 
art of inspection has advanced 
greatly, thus making it safe to em- 
ploy the high steam pressures now 
common in power plants. 

With the announcement of the 
development of a 1,000,000 v. 
X-ray machine by the General 
Electric Co. in December, 1940, 
at the 40th anniversary of the 
G-E. research laboratory, plans 
for the use of these machines by 
boiler manufacturers were imme- 
diately under way. 

The first 1,000,000 v. X-ray 
machine to be used for inspec- 
tion of welds in pressure vessels 
with thicknesses up to 8 in. has 
recently been placed in service 
by General Electric X-Ray Corp. 
at the Barberton Plant of The 
Babcock & Wilcox Co. The tech- 
nical advantages experienced with 
this equipment make the sensi- 
tivity of radiographs of heavy 
welds many times that formerly 
possible. This is the latest in a 
series of machines with steadily 
higher voltages, used by The Bab- 
eock & Wilcox Co., beginning with 
a 200,000 v. machine used in 1929 
for inspection of weld thicknesses 
up to 2 in., through a 300,000 v. 
machine in 1932, and a 400,000 v. 
machine in 1935. Increasingly 
higher pressures in power boilers 
and other equipment has caused 
pressure vessel thicknesses to in- 
crease accordingly, with corre- 
sponding problems of X-ray in- 
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spection. For instance, the pre- 
viously highest voltage machine 
(400,000 v.) required 314 hr. per 
ft. of weld inspected in 4% in. 
plate, while the new machine re- 
duces this time to 3 min. 

The machine is shock-proof and 
self-contained. In operation, the 
vessel to be inspected is placed 
on motor-driven trunnions in a 
concrete-lined pit, 12 ft. deep, 10 
ft. wide, and 64 ft. long. The 
X-ray tube and transformer runs 
over it on a specially constructed 
carriage and the rays are directed 
downward. This provides a max- 
imum of protection for the per- 
sonnel and still allows the use of 
existing handling equipment. The 
tube and transformer are mounted 
together as a unit, the grounded 
anode end of the X-ray tube pro- 


jecting downward. The special 
carriage is adjustable vertically, 
horizontally, and laterally, and 
the tube can be swung at an angle. 
The controls are all installed in 
a separate concrete-walled room, 
the entrance to which is through 
a maze of 18 in. concrete providing 
36 in. of concrete for protection 
to the operator. Three-phase, 
220 v., 60 cycle alternating cur- 
rent is supplied to a motor gener- 
ator, which, in turn, supplies 180 
eycle, single-phase current to the 
transformer that excites the X-ray 
tube. 

Of the 1,000,000 v. industrial 
X-ray unit being installed by Com- 
bustion Engineering Co. in its 
Chattanooga boiler shops, the 
company states that the unit was 
built by the General Electric 
X-Ray Corp., and exceeds by 600,- 
000 v. the rating of the largest 
previous industrial units. It is cap- 
able of radiographing 8 in. steel 
in good commercial time and will 
effect a tremendous reduction in 
the time required for radiography 
of welded seams of the usual 
thickness required in boiler drums 
and other high pressure vessels. 
The walls of the drums for mod- 
ern high-pressure boilers range 
in thickness from about 3 in. to 
5 in. or more. The new unit will 
radiograph 5 in. thick plate in 
about 5 min. at a focal distance 


Fig. 1. Types of X-Ray machines which have been ‘used in shops of Babcock & Wilcox Co, 
A. 200,000-volt machine, 1929. B. 300,000-volt machine, 1932. C. 400,000-volt ma- 
chine, 1935. D. 1,000,000-volt machine in position for X-raying a weld in a boiler ~ 

drum, 1941 
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Fig. 2. Operator adjusting position of orig- 

inal million-vol!t industrial X-ray unit at 

Schenectady works of General Electric Co. 

Combustion Engineering Co.'s unit is a 
duplicate 


of 48 in., and 3 in plate ‘at the 
same focal distance can be pene- 
trated in 48 sec. With the 400,000 
v. unit, the most practical focal 
distance for these thicknesses is 
32 in., and at this distance the 
exposure time for the correspond- 
ing thicknesses are: 5 in. plate— 
135 min.; 3 in. plate—21% min. 

Thus a two-fold time saving 
will be effected—the reduction in 
exposure time which increases 
rapidly with metal thickness 
(more than 100 times as fast at 
514 in.) and reduction in number 
of negatives because of the longer 
foeal distance which can be used. 
The importance of the latter re- 
sults from the large number of 
exposures required to radiograph 
the seams of big drums—several 
hundred per boiler in some cases 
—and the time consumed in set- 
ting-up for each exposure. An- 
other important advantage is the 
superior quality of the negatives 
obtained which provide a wealth 
of sharp diagnostic detail even at 
maximum penetration. 

This new unit is being installed 
in a separate building of substan- 
tial size built especially to house 
it. The walls are of 18 in. con- 
crete to provide adequate protec- 
tion against escape of stray 
X-rays. The operator’s room is 
separated from the main part of 
the building by the full wall 
thickness. The unit itself con- 
sists of a resonant transformer 
within which is a_ coaxially- 
mounted, multisection, high vac- 
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uum X-ray tube, both contained 
in a grounded steel tank and em- 
ploying compressed gas (Freon) 
insulation. The X-rays are gen- 
erated from a target mounted in 
the end of an extension chamber 
projecting out from one end of the 


electrically grounded tank. The 
unit is rated at 1,000,000 v. and 
3 milliamperes continuous current. 
A particularly spectacular aspect 
is that the unit produces energy 
equal to $90,000,000 worth of 
radium. 


BOILER TESTS PAY 
GOOD DIVIDENDS 


By B. H. WHITEHOUSE 
Engineman-in-charge 
Milwaukee County H. O. C. 
Milwaukee, Wis. 


BOILER TEST EQUIPMENT 

can be used to advantage so 
many times that it would be im- 
practical to try to enumerate them 
even for a single plant. The fol- 
lowing will, however, serve as an 
example or case study of the use of 
test data for specific use. Boiler 
settings at the Milwaukee County 
House of Correction were a source 
of trouble mainly from the burning 
of grates and inability to carry suc- 
cessfully a load much above nomi- 
nal rating. For this reason a 
change of furnace design was con- 
templated at about the same time 
a low grade coal had been recom- 
mended for use. 

The test data, results and com- 
ment given in Table I are from 
a test run on boiler No. 3 with the 
original settings. Test data, re- 
sults and comment given in Table 
II are from a test run on the same 
boiler after the settings were 
changed. 





OLD DESIGN 








Figure 1 shows the original 
design and also the new design, 
It will be noticed that the ignition 
arch, in the old design, extended 
out into the furnace to such an 
extent that it had a tendency to 


choke or bottle up the furnace. The 


wood refuse entered at a point 
where it formed a cone on the top 
of the coal fire which tended to 
blanket the fuel bed with wood ash. 
This further emphasized the tend- 
ency to burn the grates. The shaded 
area above the arch and back of 
the baffles represents inactive heat- 
ing surface because of the contrac- 
tion of the gases as they are cooled. 

Notice in the new design that 
the arch has been removed to a 
point even with the tube sheet of 
the boiler and that the baffles are 
placed at an angle. Baffles were 
placed in this way to make them 
adaptable to a newer type stoker 
in the future as well as to accom- 
plish the purpose in mind. The 


AS CHANGED 














Changes in the arch construction of this furance cost $480 but increased the efficiency from 
74.5 to 78.09 per cent and cut the fuel cost from 23.7 to 21.34 ct. per thousand pounds of 
steam when using coal alone. Changing the location of the wood refuse chute also improved 
conditions materially when both fuels are burned simultaneous!y. In both drawings the num- 
bered parts are: |, stoker hopper; 2, wood refuse chute; 3, floor line; 4, grate line; 5, bridge 
wall; 6, dump grates; 7, curtain wall; 8, ash pit doors; 9, baffles; 10, ash pit; I1, arch 
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In ad 
tics, ¢ 
Bullet 
Electr 


ERE it is—your “cast-iron” answer to the splashing water and spattering 
liquids that make motor operation uncertain in many places. It gives you 


greater-than-ever protection in three important ways: 


Gotta Protection «+.» against physical damage 


One-piece cast-iron frame and end shields completely encase the 
motor, and offer formidable resistance to rust and corrosion. Venti- 
lating openings are well baffled and contours of the motor shed 
direct-splashing water or liquids. The low-velocity air intake mini- 
mizes sucking in of the spray. Conduit box is waterproof. 


e 
Glia Protection «. against electrical breakdown 


In the coil windings, the combination of Formex wire, a special 
synthetic-resin bond, and a tough external coat of Glyptal 1201 Red 
sets a new standard for resistance to moisture and to vapor in the air. 


ees against wear and tear 


Completely enclosed ball bearings of high load-carrying capacity are 
standard. A cast-iron enclosure protects the bearing and its lubri- 
cant. A simple but effective seal along the shaft excludes liquids from 
the bearings. 


In addition to these “extras,” you get basic improvements in operating characteris- 
tics, convenience in installation, and clean-cut, compact design. Write today for 


Bulletin GEA-3595. Specify Tri-Clad on your next splashproof-motor order. General 
Electric, Schenectady, N. Y. 





cross sectional area of the gas pas- 
sage decreases as the volume of gas 
decreases in passing over the heat- 
ing surface of the boiler. The 
change also increased the effective 
heating surface of the boiler about 
12.5 per cent. The wood refuse 
entering at the angle and point 
shown burns almost entirely in sus- 
pension and does not hamper the 
coal fire. The cost of the change 
was $480.00 for each of two boilers. 

Operation under winter load, 
the following season, indicated a 
decided improvement. With the ex- 
ception of 14 very severe days, the 
entire load was carried on one 
boiler all winter. Previously two 
boilers were required from approxi- 
mately November 10 to April 15. 


Table 1. Summary of test on Boiler No. 3 

before furnace changes. Many items are 

omitted for brevity. (For the detai ed method 

of test see the article by the same author 

“Don't Guess—Be Sure" page 70, October, 
1940) 








PURPOSE—To determine: the burning 
characteristics of, and boiler efficiency 
with, 1% in. screenings; its adaptability 
for use with Rooney inclined front feed, 
natural draft stoker; and the advisabil- 
ity of contemplated changes in boiler 
setting design. 
CONDITIONS 

410 hp. Oil City water tube boiler. 

Rooney inclined front feed natural draft 

stoker. Coal 1% in. screenings. Price per 

ton, $4.32. 
Proximate Analysis in % 

As received Dry basis. 
7.01 Moisture 00 
7.55 Ash 

31.35 

54.09 


100.00 
12,376 
0.85 


Volatile 
Carbon 





B.t.u. 

Sulphur 

Fusing point of ash, deg. F. 2350. 
Duration of test, hr. 


AVERAGES OF DATA 
Steam pressure, lb. per sq. in. ga.. 
Feedwater temp., deg. F. ......... 
COz in flue gases, % 
Stack gas temp., deg. F 
Coal consumed, Ib. 
Ash removed, Ib. 
Actual evaporation, Ib. 


RESULTS 

Actual evaporation per lb. of coal 
as fired 

Equivalent evap. 

Mfg. rating developed % 

Coal consumed, Ib. per sq. ft. of 
grate surface per hr. 2 

Efficiency of boiler furnace and 
grate surface % 5 

Fuel cost, ct. per 1000 lb. of steam. 23.7 


COMMENT AND CONCLUSIONS 
No. 1. Grates at times reached the 
cherry red temperature. Some clinker 
was formed but it was not troublesome. 
Smoke was No. 1 plus. 

No. 2. If the load was to increase to 
120 per cent of rating, (requiring a fuel 
consumption 30 lb. per hr. per sq. ft. 
of grate surface) with the present arch 
construction there would not be_ suffi- 
cient furnace volume. Extreme difficulty 
would be experienced from clinker for- 
mation and burning of grates. 

No. 3. If the arch of the furnace were 
removed to a point even with the front 
tube sheet and the baffles rearranged to 
provide 130 cu. ft. more furnace volume 
and 12.5 per cent more active boiler 
heating surface, and, the wood refuse 
chute entered at a point at the center, 
and rear, of the arch so that the waste 
would burn in suspension or fall on the 
dump grates, the steaming capacity 
would be materially increased, with a 
reduction in fuel consumption and in 
grate replacements. The density of the 
smoke should also decrease. 
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Table Il. Summary of test after furnace 
changes shown by the drawing. The efficiency 
with coal alone was increased 3.59 per cent 








TABLE II 
PURPOSE—To learn the extent of im- 
provemcnt, if any, after a change in 
furnace design. 

CONDITIONS 
(Same as in Table I) 


AVERAGES OF DATA 


Steam pressure, lb. per sq. in. ga.. 
Feedwater temperature, deg. F.... 

Stack gas temp.. deg. F. 

Coal consum<d., Ib. 

Ash removed, Ib. 730 
Actual evaporation; ID. 60.652 566606 56,153 


RESULTS 


Equivalent evap. 
Mfg. rating developed % 
Coal consumed, lb. per sq. ft. 
grate surface per hr. 
Efficiency of boiler, furnace 
grate surface % 
Fuel cost, ct. per 1000 lb. of steam. 21.34 


COMMENT AND CONCLUSION 
No. 1. In this test the same general 
conditions prevailed as in the test in 
Table I, except the load was lighter and 
the furnace design had been changed. 
The efficiency increased from 74.5 to 
78.09 per cent and the fuel cost dropped 
from 23.7 to 21.34 ect. per thousand 
pounds of steam. Grates were cool at 
all times and smoke was less dense but 
did not disappear entirely. No trouble 
was encountered with clinker. 

No. 2. A comparison of the two tests 
points to a material saving in fuel, and 
grate replacements. Performance will 
result in less trouble from clinker for- 
mation. 

No. 3. This improvement will not be 
confined to the use of this coal only for 
when using other coal the gain will be 
in the same proportion. 

No. 4. The wood refuse had no detri- 
mental effect on the coal fire. 





This resulted in a decrease in fuel 
consumption of nearly 800 t. an- 
nually. 

Further elaboration on the re- 
sults of these tests on this particu- 
lar change or improvement is not 
necessary here as the comment on 
the records is quite complete. The 
importance of proper boiler test 
equipment is quite evident. 

Through a desire to obtain a 
higher operating efficiency, to 
eliminate black smoke and to raise 
the factor of safety of the entire 
plant, (all the work is accomplished 
by the inmates of the institution 
with an engineer on each watch 
acting in a supervisory capacity), 
a complete new setting and stoker 
with an all modern automatic con- 
trol was installed under boiler 
No. 3 in 1939. 

Again the test setup enabled us 
to obtain definite information as to 
the exact benefit derived from this 
expenditure. Results show an over- 
all efficiency of 88.7 per cent when 
burning coal alone and 115 per 
eent when burning wood refuse 
with the coal. These values were 
obtained under test conditions. 

Some engineers have criticized’ 


this method of expressing this 
value, but when you consider the 
purpese of the test was to learn 
the effect of the wood refuse when 
burned with the coal, I believe that 
this is the practical way of impart- 
ing this information. A complete 
description of this new boiler set- 
ting will follow in a later issue 
with the complete data, results and 
comment on the tests performed. 


1Editor’s Note. Efficiency is by 
definition output divided by input, so 
that a figure of 115 per cent is an evident 
indication that not all the factors in- 
volved have been taken into considera- 
tion. Obviously the missing factor is 
the heat value of the wood refuse from 
the furniture factory for which there 
is no storage or weighing facilities and 
which must be disposed of as produced. 
The purpose of the tests was to show the 
effect of an unknown quantity of wood 
refuse, as produced during a typical day, 
on the coal requirements. 


From a strictly technical standpoint 
it might have been more desirable to 
express the results in lb. of coal required 
per thousand pounds of steam. We are 
inclined to agree with the author that 
for his purpose this would not have im- 
proved the usefulness of the data. The 
fact remains that the use of the wood 
refuse in normal operation decreased the 
coal requirements in the ratio of 88.7/115 . 
or to about 76 per cent of the require- 
ments with coal alone. 


An analogous situation exists in re- 
frigeration. The ratio of output (as 
measured in refrigeration effect) to 
power input for compression is well over 
one, usually around five. The higher 
this ratio the greater the effectiveness of 
the refrigerating cycle as a heat pump. 
To avoid the engineering anomaly of an 
efficiency of more than 100 per cent, 
however, the ratio is termed the “co- 
efficient of performance.” 


Government Contracts 


TO AID manufacturers who 
desire to furnish goods or services 
to the Government in aid of the 
Defense program, the Department 
of Commerce has set up a Service 
and Information office in Room 
1060, Department of Commerce 
Bldg., Washington, D. C., which 
will answer all questions as to 
whom to contact in regard to any 
class of material or services. It is 
urged that manufacturers take up 
the matter by mail, as Army, 
Navy, and Treasury Procurement 
Office have decentralized their 
purchasing agencies, so that di- 
rect negotiation may probably be 
with a local office rather than 
with Washington. 

Outsiders should not be em- 
ployed on a commission or other 
basis, as “lobbyists” for Govern- 
ment contracts are in disfavor 
with the purchasing departments. 
If a Washington contact is needed, 
the Service and Information office 
will be glad to arrange for a man- 
ufacturer to see the particular 
official who should be contacted. 
In any case, preliminary negotia- 
tions can best be made by mail 
with saving of time and expense. 
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Why you get more with TUBE-TURN Welding Elbows! 


Shown below are vital Let these factors guide you in specify- 
engineering advantages that ing welding elbows—for greater safety, 
tell quickly why you get better aligning and welding, permanently 
ee with TUBE-TURN trouble-free joints, and stronger, lighter 

3 welding elbows. piping systems that save space. 
These features are basic and indispens- Tube-Turn fittings are available in all types, 
able—but they are not the whole story. , , ‘ 
sizes and weights. Write today for Tube-Turns 
Remember also that Tube-Turns, Inc., not, 
ate : ‘ elpful data book and catalog! 
only originated these “musts” in welding 
elbows, but pioneered the entire welding 
fitting idea and these many improve- 
ments found in Tube-Turn fittings today. 


The elbow that made ALL Tube-Turn Welding Fittings famous! 


SMOOTH 
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New Equipment 





Information that you desire about any equip- 
ment will be gladly furnished without obligation. 
WRITE POWER PLANT ENGINEERING. 





Regulator, Exciter in 


One Unit 


EFFICIENT quick-response regulation 
for automatically holding constant out- 
put on d.c. and a.c. machines is avail- 
able with the new Regulex exciter de- 
veloped by the Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. This rotating regula- 
tor reduces the first cost of a genera- 
tor or motor installation because ex- 
citer and regulator are combined in one 
unit. The Regulex consists of a differ- 
ential amplifier for controlling the exci- 
tation on d.c. motors and generators to 














give constant voltage, current, speed or 
tension. The Regulex was originally de- 
veloped for steel mill use, principally for 
giving constant tension on winding and 
unwinding coils. It is now being ap- 
plied to other steel mill drives and mine 
hoists, 

The exciters are being developed for 
all sizes of d.c. machines, and they are 
applicable to a.c. synchronous motors, 
generators and condensers. They will 
also be applicable to constant tension 
drives in paper mills. 


Stainless Steel Pump for 
High Pressures 


THIS 
pump, for handling ethylene glycol, re- 
cently furnished by Milton Roy Pumps, 
Philadelphia, Pa., to one of the big 
East Coast refineries, has a capacity of 


specially-built high-pressure 


2.5 g.p.h. against a discharge pressure 
of 10,000 p.s.i., the entire valve con- 
struction of this pump, including cham- 
ber, piston, valve-seats and ball checks, 
being of stainless steel. This construc- 
tion provides corrosion resistance and 
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the strength necessary for pumping 
against extreme pressures. The pump 
has combination angle gear drive, using 
double reduction gearing for maximum 
efficiency. The motor is 2 hp., piston 
7/16 in., maximum stroke 3 in., 36 strokes 
per minute. Step-type valve with accessi- 
ble double-ball checks is used to dis- 
charge automatically all air and all small 
particles of dirt and prevent air-binding 
and wire drawing. 


Pump Guide Vanes 


IMPROVEMENTS which involve funda- 
mental design changes in the guide vanes, 
the function of which is to alter, from 
horizontal to vertical, the flow direction 
of fluids being pumped are now included 
as a patented feature in all vertical tur- 
bine pumps made by the Pomona Pump 
Co. of Pomona, Cal. 

Previous practice in pump manufac- 
ture dictated that these guide vanes can 
be constructed as thin as possible on the 
advance edge, on the theory that the less 
metal the fluid would strike, the less 
would be the resistance encountered. 
However, it was discovered by Pomona 
engineers that, because fluid being dis- 
charged by the impeller element flows 
across the guide vanes at various angles 
(instead of always directly across the ad- 
vance edge), eddy-friction losses are en- 
countered, reducing the efficiency of the 
pump. 


By forming these advanced vane 
ends of a bulbous shape, it was dis- 
covered that regardless of the flow. di- 
rection of the fluid, its direction would 
always be substantially tangential to the 
vane surface. Thus, greater uniformity 
of flow pattern is secured, friction is re- 
duced and efficiency of fluid lift is in- 
creased. Furthermore, because of the 
recessive curve at the rear of the bulb- 
shaped vane, eddy currents are not de- 
veloped as under former circumstances. 


The new vane shape increases over- 
all operating efficiency, it is claimed, as 
much as 10 per cent and in addition 
permits the high efficiency to be main- 
tained over a broader range of capacities 
than is possible with ordinary turbine 
pumps. Moreover the broader guide 
vanes give increased strength because of 
their extra thickness. The typical Po- 
mona vertical pump shown here is 
equipped with new type guide vanes. 
Insert A shows the bulbous shaped end 
of the guide vane and insert B, the cross- 
section of bowl assembly. Arrows indi- 
cate location of guide vanes. 


Electrical Controls for Pro- 


portional Chemical Feeders 

Tue  electrically-operated chemical 
proportioner, manufactured by the Coch- 
rane Corp., Philadelphia, Pa. was de- 
veloped particularly for proportioning a 
number of individual chemicals to water 
conditioning systems in accordance with 
make-up requirements. 


ADJUSTABLE ORIFICE 


























In this combination a swing-pipe 
chemical proportioner is controlled from 
a Cochrane electric flow meter provided 
with contacts on the integrator train. 
When the predetermined quantity of 
water has passed through the meter ori- 
fice, the integrator closes a contact in the 
electrical circuit, including a time-cycle 
relay. Time for which the proportioning 
motor is to run is controlled from a 
panel-front knob for each chemical. 


Terminal Strips 

_ INTERCONNECTION of circuits in indus- 
trial equipment calls for effective bar- 
rier strips and Howard B. Jones, Chicago, 
Ill., recently announced a series of 6 


strips to meet the requirements. Body is 
of molded Bakelite with barriers be- 
tween terminals following around the 
sides of the bases. Spacing is 5@ in., 
¥% in. and 1 in., metal to metal, in the 
3 sizes. 
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MIDWEST PIPING & SUPPLY CO., INC. 


Main Office: 1450 So. Second St., St. Louis, Mo. 


Plants: St. Louis, Passaic (N. J.) and Los Angeles 
Sales Offices: Chicogo—946 Marquette Bldg. @ Houston—2306 Shakespeare Rd. @ Los Angeles— 520 Anderson St 
New York—(Eastern Division) 30 Church St. @ San Francisco—426 Call Bldg. @ Tulso—533 Mayo Bidg 
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Glass-Electrode pH 
Indicator 


TuHovuGH simplified and stripped to 
essentials for low cost and easy opera- 
tion, Leeds & Northrup, Philadelphia, 
Pa., announces a new Glass-Electrode 
pH Indicator which offers as much accu- 
racy as is needed in many laboratory 
measurements and in practically all plant 
tests. It retains full accuracy up to 85 
deg. F. in atmospheres of 95 per cent 
relative humidity. Measurements can be 
made consistently within its limit of error 
of adjustment, + or —0.1 pH. 


Light in weight, well balanced, it in- 
cludes everything necessary for measur- 
ing pH. Speed and convenience are in- 
herent in its simple construction. Adjust- 
ments take but a moment. Measurements 
are made simply by pouring a sample 
into its self-contained beaker, and read- 
ing pH directly from the meter scale. 

Adequately shielded, the instrument 
embodies a rugged deflection meter, and 
a thermionic amplifier of high stability. 
Manual temperature compensator (0 to 
50 C., with 1-deg. divisions) eliminates 
computations, saves time, prevents er- 
rors. Factory filled and sealed electrodes 
are highly stable. Strong, well-finished, 
mahogany case, of special construction, 
stands severe use and high humidity. 


Electric Heater 


A NEw line of Falcon electric immer- 
sion type booster heaters for main- 
taining and increasing temperatures of a 
wide range of materials has been an- 
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nounced by H. O. Swoboda, Inc., New 
Brighton, Pa. These heaters are avail- 
able in capacities ranging from 10-kw. 
to as much as 1000-kw. output. In 
many coating and saturating processes 
it is necessary to increase or maintain 
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temperature of the material by applying 
heat in the line between storage tank 
and the container where processing oc- 
curs. 

Consisting of spirally coiled heater 
strips arranged to form a compact unit, 
the heater is installed in a sealed tank 
built in the pipe line between storage 
vessel and coating or saturating tank. 
Temperature is maintained uniformly by 
means of automatic controls. Only two 
simple connections are necessary for con- 
necting the heater to the electric circuit. 

The Falcon Booster Heater is applica- 
ble for use with any materials, such as 
asphalts, oils, paraffins, waxes, resins, 
creosote, varnishes and insulating var- 
nishes, having electrical insulating prop- 
erties (non-conductors). In operation, 
the bare electric coils are immersed in the 
material to be heated. In this manner 
a direct thermal contact is established, 
insuring practically all the heat generated 
being transferred to the material. Due 
to the large surface area of the heating 
elements, and the fact that the heater is 
designed for operation at an extremely 
low watt density per unit of heat trans- 
fer surface, no temperature gradient is 
set up between heater and material. 


Multi-seal Couplings 
CoupLincs made of a housing in two 
parts which are clamped together around 
a rubber multi-seal ring that fits over 
the ends of the pipe have been devel- 


. ANGULAR DEFLECTION 








EXPANSION OR CONTRACTION! 


oped by the Dillon Co., Tulsa, Okla., 
especially for pipe lines carrying oil, gas, 
water or air under pressure or vacuum. 
The housing fits into the standard groove 
of the pipe and the multi-seal rubber has 
three points of contact on each side of 
the pipe joint. 


Normal contraction and expansion of 
the pipe is permitted by this construc- 
tion which also permits an angular de- 
flection in the line at the joints of a 
little over 5 deg. from a straight line. 


Conference Acousti-Booth 


Tue Burcess Model 501 Conference 
Acousti-Booth, for use in noisy plants 
where a quiet conference place is neces- 
sary, has recently been announced by 
the Burgess Battery Co., Chicago, III. 
Similar in construction to the Burgess 
Telephone Acousti-Booth, this new 
conference booth has walls of sound- 
absorbent construction to soak up fac- 
tory noise. 


It is designed to meet the need for 
a large “zone of quiet” for conferences 
in noisy factories, for use where several 
telephones may be installed in one lo- 
cation, and for testing operations such 
as listening for noise in electric mo- 
tors. It may even be used as a tem- 
porary miniature office in new or re- 
modeled factories where construction 
is not complete. 


Sound absorbing walls in the con- 
ference booth blot up extraneous noise 
and allow persons within to carry on 
work without noise interference. The 
doorless entrance at each end permits 
ready access to the booth and provides 
ample natural ventilation. Acoustic 
construction of the booth makes doors 
unnecessary. A folding table—23% by 
24 in.—and overhead electric light fix- 
ture add to its convenience. It is easily 
portable and can be assembled and 
ready for use in a few minutes time. 
Constructed of heavy gage steel and 
finished in black wrinkle finish on the 
exterior, with gray interior. Outside 
dimensions are 56%. in. long, 54% in. 
wide, and 79% in. high. Shipping 
weight 1000 Ib. 


Instant Heater 

Usep to heat water and other liquids 
with steam, an instant heater, manufac- 
tured by the Johnson Corp., Three Rivers, 
Mich., can also be hooked to high-pres- 


ream "or water 
= “MEATEO waTee 
. ___ 


sure steam lines with no reducing valves. 
Outer shell is heavy wrought steel pipe; 
two concentric smaller pipes are centered 
within, so that a steam chamber is 
formed between the outer wall and inner 
pipes. Water is admitted to the central 
pipe, where a spiral baffle creates tur- 
bulence and increases the length of travel 
in contact with the heated wall. Water 
then flows to the outlet through the outer 
chamber, where another spiral baffle 
multiplies length of travel and velocity 
along the surface of hot steam chamber. 

It is designed for steam pressures as 
high as 150 p.s.i, in standard types, as 
high as 250 p.s.i. in special heavy duty 
types. Two drains are provided—one for 
water, one for condensate. 

For aluminum castings subject to 
low temperatures, hence to attack by 
condensed water vapor, Glyco Products 
Inc., Brooklyn, N. Y., states that a pro- 
tective coating of Flexo Wax C and 
paraffin wax made into an emulsion 
with Diglycol Stearate S, and sprayed 
on cold will leave a water-repellent wax 
film which has given satisfactory pro- 
tection to castings, sheets, zinc and tin 
plated parts. 
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Keystone Pusiic Service Co. 


A modern, high-availability, twin furnace steam 

nd generator for Keystone's Oil City Station was 
placed in operation in 1936. This 100,000 lb. per 

3 hour unit carries sustained loads to 120,000 lb. per 

Twin hour; it produces virtually constant final steam tem- 
perature from 30,000 lb. per hour to the highest 


Furnace © is. 


A duplicate unit has now been ordered for the 


Steam 2 same station. Both steam generators are pulver- 


ized-coal-fired and have the remarkable ability to fol- 


Generator low load swings as rapidly as they occur. Design 


a * pressure is 725 lb. per sq. in.; steam temperature, 
for Oil City, Pa. 750 deg. F. 
3 A third twin furnace steam generator of the same . 


type but oil fired is in regular service in New 
York State. 





Beit 


in 


The Keystone Public 
Service Company's 
steam generator con- 
sists of twin water- 
cooled furnaces, placed 
one on each side of a 
central section contain- 
ing a drainable convec- 
tion superheater and two 
parallel banks of boiler 
tubes, followed by an 
economizer. Each fur- 
nace is reverse-fired 
by an Intervane burner. 
Total draft loss through 
boiler and economizer 
is less than 2!% inches 
Ww. G. 


FOSTER WHEELER 
CORPORATION 
165 Broadway 
New York, N. Y. 
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Pressure Jet 


For REMOVAL of scale and sediment 
from a steam system, the Pressure Jet 
Corp., Milwaukee, Wis., recently an- 
nounced a process using two factors, 
the fluid and the unit. Fluid is heated to 














350 deg. F. at 150 p.s.i., then injected 
into the line as spray just beyond the 
boiler. It flashes into vapor and com- 
bines with steam to neutralize acidity. 
It is said to be an aid in pH control and 
to improve circulation, 


Tear-Off Strip Chart 


A New tear-off feature has been re- 
cently applied by the C. J. Tagliabue 
Mfg. Co., Brooklyn, N. Y., to their Ce- 
lectray recorders and recorder-controllers, 
which consists of a tear-off bar and a 


re-roll with clip and tape. Short chart 
strips of daily records and runs can be 
easily filed for ready reference, pro- 
viding a minimum of chart waste, and, 
when daily records are required, a chart 
with hour markings having sufficient 
space to allow for resetting on correct 
time line. 


Bulk Conveying System 


Provep by actual. installations, Link- 
Belt Co.. Chicago, IIl., announces that it 
has developed Bulk-Flo—a_ power-oper- 
ated conveyor system for the positive and 
continuous conveying of flowable granu- 
lar, crushed, ground or pulverized materi- 
als of a non-corrosive, non-abrasive 
nature, in capacities of one to 140 tons 
per hr 
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Bulk-Flo is of low first-cost, being 
exceedingly simple and compact, and re- 
quiring but the minimum of supporting 
structure; is self feeding and clearing, 
needing no separate feeder; operates 
slowly within a dust-tight casing; moves 
the material gently and quietly; and re- 
quires relatively little power for its 
operation. 

The conveying medium employs a 
specially designed chain, usually made of 
malleable iron, to which solid peak-top 
flights are rigidly attached at every pitch. 
These divide the material in the conveyor 
duct into a continuous series of batches, 
which are moved positively by the peak- 
top flights, whether there be full load or 
only a partial load. 


Materials falling within the following 
general classifications can be handled: 
loose flowable materials not containing 
unbreakable lumps; fine powdery, dusty 
materials where agitation, packing or ex- 
posure to atmosphere or fumes is danger- 
ous, harmful or undesirable; fragile sub- 
stances requiring slow, gentle conveying 
to minimize grinding, churning, breakage 
or degradation. 


High-Speed Directional 
Relay 

For use in directional discrimination 
in the detection of phase and ground 


faults, a new series of relays has been 
recently announced by Westinghouse 


Electric and Mfg. Co. Although gen- 
erally installed along with fault de- 
tector relays, these Types H-3 and 
HV-3 high-speed, three phase direc- 
tional relays are also used with fre- 
quency relays to trip tie line breakers 
on under or over frequency. 

The full glass cover permits com- 
plete visual inspection without removal. 
A similar construction with plug-in 
features can be supplied. 

The directional element consists of 
three electromagnets and three loops 
around a vertical shaft. On the 
outer legs of each magnet are two 
voltage coils and the applied voltage 
induces a large current in the loop by 
transformer action. The current coil 
is on the center leg of the electromag- 
net, and the applied current produces 
an air gap flux. This flux interacts 


with the loop current and causes rota- 
tion of the shaft in a direction corre- 
sponding to the instantaneous direction 
of power flow. 

















The voltage restraint element is 
similar to the directional element ex- 
cept no current coil is used. In case 
of a system fault which collapses or 
brings in phase any of the applied delta 
voltages of the three phase system, the 
voltage restraint is removed. 

Double throw silver contacts permit 
application to either single line or par- 
allel line protection. The contacts will 
close 30 amp. at’ 250-v.—d.c., and the 
auxiliary relay (contactor switch) will 
safely carry this current long enough 
to trip the breaker. 


Outdoor Current 
Transformer 


Desicnep for low voltage, outdoor 
metering, a new 1200 v. current trans- 
former has been recently announced by 
Westinghouse Electric and Mfg. Co. 
This unit is the first of its kind available 
at a rating below 5000 v. 


‘a 











Known as the WO-1 Dry Type Cur- 
rent Transformer, it has three ratings, 
200/5, 400/5, and 600/5 amp. The de- 
sign permits long range accuracy since 
it is good for 150 per cent normal cur- 
rent continuous operation without ex- 
ceeding 55 deg. C. rise with a 40 deg. C. 
ambient. 

The end frames of the transformer 
completely surround the wound type coils, 
bracing them against disruptive effects 
of short circuit current. The transformer 
is enclosed in a welded steel case with 
strap primary terminals, and the mount- 
ing plate is slotted for pipe frame or 
single cross arm mounting. 
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THE BOOK YOU HELPED T0 WRITE 


HELPS SOLVE 
YOUR CONDENSER TUBE PROBLEMS 


In another case, a change in tube alloys made all the difference. This 
is particularly successful, where dezincification of Admiralty is encoun- 
tered, for Scovill’s patented Phosphorized Admiralty now greatly ex- 
tends the life of that popular alloy by inhibiting dezincification. 


SCOVILL CONDENSER TUBES 


one product...three services 
@ SERVICE IN MEN 
@ SERVICE IN METALS 
@ SERVICE IN MANUALS 





You may find in Scovill experience the answer to your Con- 
denser Tube trouble, for Scovill’s condenser service engi- 
neers have, for years, worked closely with condenser oper- 
ators and manufacturers. They have encountered many and 
various problems—have helped solve many—kept records 
of all. In one, a Scovill consultant found the remedy in the 
addition of a small bleed line—inexpensive but effective in 
lengthening tube life. 


In any problem involving Condenser or Heat Exchanger Tubing, these 
technical men stand ready to help you. If you are a Scovill customer 
—you have helped either directly or indirectly to provide the experi- 
ences which make Scovill’s technical service possible. 


Scovill’s new “Condenser Tube Booklet” which you have 
helped to write may save you time and money tomorrow. 


This new booklet is free on request. It is part of Scovill’s 
servicein manuals containing complete, factual information. 
Other Scovill services to buyers of Condenser and Heat 
Exchanger Tubes are: service in men to consult with you in 
the field, and service in metals evolved in the laborato 
to meet your needs. Scovill Manufacturing Co., 17 Mill St., 
Waterbury, Connecticut. 








Bushing Test Set 


CostLy service interruptions due to 
failures of bushings, insulators and other 
high-voltage equipment are held at mini- 
mum when periodic tests are made with 
: new portable test set recently announced 

y Leeds & Northrup Co., Philadelphia, 
By, Expressly designed for field tests of 
installed bushings and insulators, it is also 
useful for measuring the dielectric char- 
acteristics of small cable lengths, oils, 
compounds and other dielectrics. 


Even in 220-kv. switchyards this test 
set is free from the effects of electro- 
magnetic and electrostatic stray fields 
emanating from power circuits. Im- 
munity from stray fields results from the 
use of a detector which responds to a 
frequency of 70 cycles but not to the 
standard 60. The odd 70 cycle frequency 
is supplied by a portable motor-generator 
set, and because of the difference between 
test and power frequencies, it is unneces- 
sary to take direct and reversed readings 
and then average the results to avoid 
stray field effects. Scales read directly in 
power factor and capacitance, and at the 
normal test voltage of 10,000 v. no cor- 
rection factors need be applied to the 
readings. 


Central Lubricating 
System 


A PROGRESSIVE lubricating system, cen- 
tralized to permit high pressure grease 
lubrication to any number of bearings 
on a given piece of industrial equip- 
ment, is announced by the Alemite Di- 
— Stewart-Warner Corp., Chicago, 


From one central point the new 
Alemite Progressive Lubricating Sys- 
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tems will deliver a predetermined quan- 
tity of lubricant to from three to 
twenty bearings and, when the job is 
completed, a readily visible indicator 
signals the operator. On equipment 
that involves a larger number of bear- 
ings, Alemite Progressive Lubricating 
Systems may be employed in relays, 
each system or relay lubricating a max- 
imum of twenty bearings. Any type 
of manually or power-operated high 
pressure grease gun can be used with 
the systems. 

Designed expressly for large-scale 
industrial lubrication, the Alemite Pro- 
gressive System offers four major im- 
provements in this type of lubrication: 
all bearings in one piece of equipment 
can be lubricated simultaneously from 
one central point; inaccessible or dan- 
gerously located bearings are conven- 
iently lubricated at will; lubrication of 
complete machinery is speeded; and 
machines may be lubricated while oper- 
ating. 


Water Checker 


Cueckine of distilled water or steam 
condensate, continuously and — auto- 
matically, for purity is the function of 
the DW Checker recently developed by 
Industrial Instruments, Inc., Jersey City, 
N. J. Conductivity of distilled water 
or condensate is an excellent measure 
of its purity, the presence in distilled 
water of 1 part per million of chloride ion 
increasing its conductivity about 50 per 
cent. With the DW Checker, any increase 
in conductivity above normal results in 
operation of an alarm signal or other de- 
sired control equipment, while the meter 
on the instrument panel provides con- 
tinuous conductivity readings. A built-in 
voltage regulator maintains accurate cali- 
bration despite line-voltage variations. 
Operating point of the relay, used to 
control the external alarm or corrective 
means, may be set for individual re- 
quirements, by an adjustment on the 
panel. The instrument operates in con- 
junction with a conductivity cell 
screwed into a standard connection in 
the pipe line containing the distilled 
water, distillate or electrolyte. Operation 
of the installation is entirely automatic. 


Draft Gage 


Compact, transparent Visi-Draft Gage, 
is connected by 8-ft. rubber tube, lev- 
eled in place and indicates drafts from 
0.05 to 0.02 in., was recently announced 


by F. W. Dwyer Mfg. Co., Chicago, 
Ill. Body is a block of clear plastic 
with red indicating fluid and zero scale 
adjustment. It is furnished in a case of 
4 by 3 by 1 in. 


Rotary Pump 

NEw STANDARD units from 20 to 450 
g.p.m. with gearhead motor drive have 
been recently announced by Blackmer 
Pump Co., Grand Rapids, Mich. Swing- 
ing vane impeller and refinements in 
inlet and outlet ports and pump cham- 


ber are designed to increase efficiency 
and decrease size. The drive provides 
wide range of speed reduction ratios. 
Sleeve bearings are used for pressures 
up to 100 p.s.i., with lubricating liquids 
and 50 p.s.i. for non-lubricating, while 
roller bearings allow pressures up to 150 
p.s.i. and 125 p.s.i. for the two conditions. 


Raintight Switch and 


Fuse Covers 


Square D Co., Detroit, Mich., an- 
nounces extension of raintight service 
equipment with water-tight tops, over- 
lapping flanges and a hold up feature 
to hold cover in open position. All 
knockouts are below lowest live parts, 


with a drip hole in bottom to prevent 
accumulation of moisture. Enclosures 
are code gage galvanized steel with alu- 
minum finish and with or without con- 
duit hubs or nipples. 

The line includes 60 amp. main and 
range switches with either 0, 2 or 4-plug 
fusible lighting circuits. The line side 
is equipped with 100 amp. solderless con- 
nectors, and 60 amp. on load side. 


Rubber Mountings 


SEVERAL new types of isolators em- 
ploying rubber ag a cushioning me- 
dium have been announced by Korfund 
Co., Long Island City, New York. 
These should be of particular interest 
to users of small engines and rela- 
tively light-weight machinery. 

Korfund rubber-in-shear is a safety 
mounting design, -for load capacities, 
for individual units ranging from 2 
Ib. to 450 Ib. If necessary, two or 
more of these mountings may be com- 
bined in steel housings when greater 
load capacities are required. 


The compression type of mount- 
ing (lower left) is suitable for concen- 
trated loads. A substantial saving in 
size and cost can be affected wherever 
the lesser deflection of rubber-in-com- 
pression is permissible. Both top and 
bottom steel sections are _ securely 
bonded to the circular rubber stock. 
Load capacities range up to 1200 Ib. 
per mounting. If desired, this unit 
may also be used as a shear-mounting 
by bolting the base plate in a vertical 
direction. 
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AllY SHAPE...ANY SIZE 


PIPING ASSEMBLIES for meeting the most 
complex and highly specialized pressure 
and temperature requirements of Central 
Stations, Industrial and Process Plants 
are fabricated in the KELLOGG shops. 

Accurately prefabricated, thoroughly 
tested, they are shipped ready to con- 
nect, saving time and money on the job. 

You will find the M. W. Kellogg Co. 
organized to care for the design, fabri- 
cation and installation of power and 
process piping, providing experienced 
supervision and unified responsibility 
for the entire job. 


KELLOGG 


THE M. W. KELLOGG COMPANY 
JERSEY CITY, N. J. * 225 BROADWAY, N. Y. 


Representatives: 
LOS ANGELES: 609 SOUTH GRAND ~ TULSA: PHILTOWER BLDG. 


“Masterfiex”’ Prefabricated Piping Systems ¢ ‘“‘Masterweld” pressure vessels for Power, Refinery and Chemical Industries. Heat Exchangers. 
Pyrolytic and Catalytic Cracking Units, Reforming, Dehydrogenation, Alkylation, Desulphurization, Thermal and Catalytic Polymerization Units 
JUIK Processes for Lubricating Oil Plants. Plastic Refractories « Radial Brick Chimneys. 
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Manufacturers’ Personals 


Revere National Defense 
Awards 


IN THE CONTEST 
of Revere Copper 
and Brass, Inc., for 
best contributions 
to Defense plans, 
military and indus- 
trial, first prize of 
$5000 was awarded 
to Eugene Phillips, 
Ft. Worth, Tex., 
for a system of 
blind landing of 
airplanes. Mr. 
Phillips was with 
American Air Lines, when he conceived 
the idea, and set to work to develop it 
when a close friend crashed in attempt- 
ing a blind landing. Economizing to get 
funds to perfect his idea, he moved to 
Ft. Worth 3 years ago to study at Texas 
Christian University and his research 
was finally crowned with success. Dr. 
Henry T. Heald, President of Illinois 
Institute of Technology, head of the 
award committee, states that the system 
promises to be of advantage not only to 
industrial aviation, but as a_ possibility 
of landing by military planes on blacked 
out airports. 

Second prize, $2500, goes to William 
R. Holcomb of Burbank, Calif., for in- 
vention of an electro-magnetic riveting 
gun, which speeds up work in inaccessible 
places. He is foreman at Lockheed plant 
and designed the gun especially for work 
on planes, although it has wide applica- 
tion for other uses. 

Third prize, $1000, was awarded to 
Oscar B. Leibst, Seattle, Wash., for a 
structural design eliminating rivets and 
clips. He is with Boeing Airplane Fac- 
tory and was specially interested in speed- 
ing plane production to aid the Defense 
program. 


Other prizes of $250 each went to 
D. L. Wright, McComb, Ohio, for a 
method of speeding production of am- 
munition supplies; to Joseph A. Chyba, 
Baltimore, Md., for a method of con- 
serving vital alloys used in machine tools; 
to Martin J. Madison, Baltimore, Md.; 
to Marcus A. Campbell, Saginaw, Mich., 
for a locking device to increase safety 
and efficiency of motor transportation; 
to John J. Kuettel, St. Paul, Minn., for 
increasing effectiveness of bonded metals; 
to Clayton B. Barbee, No. Hollywood, 
Calif., for a device to eliminate labor 
in assembling mechanisms using nuts. 


Eagle-Picher Elects 
President 


J. M. Bow sy 
has been elected 
president of the 
Eagle-Picher Lead 
Co., Cincinnati, O., 
according to an an- 
nouncement made 
public on July 15, 
and will succeed 
Joseph Hummel, 
Jr., who has been 
associated with Ea- 
gle-Picher for 50 
yr. and had asked 


Eugene Phillips 


J. M. Bowlby 


to be relieved of his active duties. He 
was elected to be chairman of the board. 
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Mr. Bowlby is a native of Litchfield, 
Ill. He began his career with Railway 
Steel-Spring Co., now a division of 
American Locomotive Co. Following a 
varied experience in commercial and in- 
vestment banking fields, he served in the 
United States military forces, both at 
home and abroad, rising to the rank of 
major, later as chief of the Machine Tool 
Section of the United States War De- 
partment he negotiated the sale of sur- 
plus equipment to France, Belgium, Po- 
land and other countries. 

In 1921 he became associated with 
Barrow, Wade, Guthrie & Co., account- 
ants and auditors, and has been a gen- 
eral partner of that firm since 1928. Dur- 
ing the last 8 yr. Bowlby’s activities 
have been largely directed to problems 
of industrial management. He will as- 
sume his new position at Eagle-Picher 
on September 1. His present home is at 
Wilmette, III. 

Hummel, whom Bowlby succeeds, has 
been actively associated with the Eagle- 
Picher companies since 1891. He has 
served in various capacities, as secre- 
tary, treasurer, and president since 1937, 
and now, as chairman of the board of 
directors. 

In additionto Bowlby and Hummel, the 
directors of the company are: Frederick 
Hertenstein, president of Western Bank 
and Trust Co., of Cincinnati, and chair- 
man of the executive committee of Eagle- 
Picher; Vincent H. Beckman. attorney, 
of Cincinnati; Arthur E. Bendelari, re- 
tired of Lexington, Ky.; Carl F. Herten- 
stein, vice-president of Moser Paint Co., 
of Cincinnati; A. Kiefer Mayer, vice- 
president of Kiefer-Stewart Drug Co., of 
Indianapolis; Robert E. Mullane, presi- 
dent of D. T. Williams Valve Co., of 
Cincinnati; John A. Robinson, capitalist, 
of Miami, Okla.; John J. Rowe, presi- 
dent of Fifth Third Union Trust Co., of 
Cincinnati. 


Crawford New President of 
Edward Valve & Mfg. Co. 


WittiAm F. Crawrorp, vice-president 
since 1937, has been elected president of 
The Edward Valve and Mfg. Co., Inc., 
East Chicago, Ind., filling the vacancy 
created by the death of W. W. Craw- 


William F. Crawford 


ford earlier this year. The new Com- 
pany head has been associated with the 
organization since 1931 and has had ac- 
tive charge of manufacturing, research, 
advertising and sales promotion activities 
for some time. He is a member of nu- 
merous technical societies. 


A. W. Parker Retires 


A. W. Parker is retiring from his po- 
sition with the publicity department of 
Worthington Pump & Machinery Corp. 


A. W. Parker 


after 54 yr. continuous service, during 
which he rose from draftsman through 
the engineering and design departments. 


Wallene Joins Johnston 
and Jennings 


THE JOHNSTON 
& Jennings Co.,, 
Cleveland, Ohio, 
manufacturer of 
the Stowe Stoker, 
announces the ap- 
pointment of 
Frank O. Wallene, 
Utilities Director 
of the City of 
Cleveland from 
1936 to 1940, as 
Chief Engineer of 
its Stowe Stoker : 
Division. Prior to his 4 yr. of public 
service Mr. Wallene had been active 
for many years in consulting engineer- 
ing practice in Cleveland, specializing in 
power plant equipment, plant design, and 
in designing steam engines for ship pro- 
pulsion. During his tenure as Utilities 
Director, the Department enjoyed the 
reatest activity in its history, more than 
14,000,000 worth of rehabilitation, mod- 
ernization and new construction having 
been undertaken during that time. Mr. 
Wallene is a member of the American 
Society of Mechanical Engineers and 
the Cleveland Engineering Society. 

Equipment covered by Mr. Wallene’s 
patents will be manufactured by The 
Johnston & Jennings Co.,- including an 
automatic control between purchased 
power and isolated plant power where 
steam is needed for processing and heat- 
ing requirements. 

Hawkins-Hamilton Co., Richmond, 
Va. has announced the addition of 
Frank K. Howell to the organization. 
Mr. Howell, a graduate of Stevens 
Institute, will be actively engaged in 
sales engineering work, handling the 
well known products of Cochrane Cor- 
poration, Andale Co., Crosby Gauge & 
Valve Co., Detroit Stoker Co., Hays 
Corporation, Nash Enginering, North- 
ern Equipment, Micro-Westco, Terry 
Steam Turbine Co., and United Con- 
veyor Corp. 
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Ljungstrom Air Preheaters help assure high heat recovery at 3 modern 
steam plants of the Duke Power Company. 


Designed for high efficiency using vertical 
burners and coal with a very low volatile content, 
this 275,000 |b. per hr. steam generating unit was 
installed in the Riverbend Station, Mt. Holly, N. C., 
in 1937. It was the initial order of Duke Power 
Company for a unit utilizing modern Ljungstrom 
Air Preheaters for high heat recovery at maximum 
rating. Gases enter the preheater at 747° F., leave 
at 371° F., heating combustion air to 594° F. 

Since the installation of Ljungstrom Air Pre- 
heaters at Riverbend Station, other steam generating 
units similarly equipped have gone into service for 
the Duke Power Company at Cliffside Station, Cliff- 

side, N. C. Two additional units are now being 
installed at Buck Station, near Spencer, N. C., and 


a third unit is on order for this same station. 
When experienced operators of steam generat- 
ing plants repeat their choice of Ljungstrom Air Pre- 
heaters on their newest high-efficiency units, it fur- 
nishes convincing evidence of the thermal efficiency 
and mechanical dependability of the Ljungstrom. 
Every leading boiler manufacturer has included them 
in outstanding installations during the past year. 
Straightforward engineering evidence is avail- 
able showing why the Ljungstrom continuous re- 
generative counterflow principle — applied with 
careful attention to mechanical performance — is so 
definitely in front in the economic balance. If you’d 
like to check the figures on performance and mainte- 
nance costs for an actual installation comparable in 
size and conditions with your own, write us today. 





THE AIR PREHEATER CORPORATION 


Executive Offices: 60 East 42nd St., New York, N. Y. 


Plant: Wellsville, New York 





CHICAGO, AUGUST, 194! 


115 














Get it Tight the First Time 


with a DART 


There’s no try-try-again for tight joints—no costly delays— 
when you hook-up with Darts. For Darts make up tight the 
first time, quickly, easily. They’re made that way. They’ve 
got two bronze seats, ground and matched for quick, sure 
tightness. Extra heavy malleable iron bodies and nuts, to 
minimize stretch and withstand wrench abuse. And remember 
this. A Dart is good for more than just one tight joint. 
You can install it again and again and get tight joints every 
time. Next time you ask for a union, ask for a Dart. 


vuutou 
E. M. DART MFG. CO., PROVIDENCE, R. I. 


Sales Agents: The Fairbanks Company, New York, and all branches 
Canadian Factory: Dart Union Company, Ltd., Toronto, Canada 





Link-Belt Co. Personnel 
Changes 


ANNOUNCEMENT is made by Link-Belt 
Co., Chicago, Ill., that F. V. MacArthur, 
after nearly 50 yr. of service, has resigned 
as secretary and assistant treasurer of the 
company, and is retiring from business. 

Harry E. Kellogg, treasurer and 
assistant secretary, has been elected sec- 
retary, thus becoming secretary and 
treasurer. 


F.V. MacArthur H. E. Kellogg 


Melbourne P. Anderson, formerly 
general accountant, has been appointed 
assistant treasurer; and Henry C. Oakes, 
statistician, to the position of assistant 
secretary. 

Frank H. Brandt, until now account- 
ant at the company’s Pershing Road 
Chicago plant, has been appointed gen- 
eral auditor in charge of the accounting 
of the company. 


Appointment of H. M. Sliter as 
assistant manager of the General Elec- 
tric Co.’s central station department 
in the New York district has been an- 
nounced by H. H. Barnes, Jr., com- 
mercial vice president. 

Mr. Sliter, a. native of Waverly, 
N. Y., after graduation from Cornell 
University as mechanical engineer, went 
with General Electric in 1908; in Feb- 
ruary, 1910, he was assigned to the 
switchgear sales department, went to 
New York in 1912 as a_ switchgear 
specialist, and later in that year be- 
came resident agent for the company 
at Elmira, where he remained until 
1927. Since then, he has been active 
in general sales work in the utility 
field, with headquarters in New York 
City. 


D. W. Haering & Co., Inc., has 
transferred its general offices to 205 
Wacker Drive, Chicago, Ill., present 
offices on Winchester Ave. being turned 
over to the technical staff. Wichita, 
Kan., laboratory has moved to 323 W. 
Murdock St. with C. E. Erb as district 
manager. E. H. Snyder has_ been 
moved to district manager at Houston, 
Tex. George E. Thompson is trans- 
ferred from New York to take charge 
of the Chicago plant and laboratory. 


Frank Hoke, President of the Stoker 
Manufacturers Association, has an- 
nounced the following appointments of 
chairmen of standing committees of 
the Association for the ensuing year: 
Advertising and Public Relations, J. E. 
Martin, Link-Belt Co.; Commercial 
Committee, H. E. Winkler, U. S. Ma- 
chine Corp.; Legislative Committee, 
R. C. Goddard, Combustioneer Divi- 
sion, Steel Products Enginering Co.; 
Engineering and Research Committee, 
E. C. Webb, Iron Fireman Manufac- 
turing Co.; Ways and Means, J. M. 
McClintock, Illinois Iron & Bolt Co.; 
Traffic, C. J. Incrocci, Link-Belt Co. 
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* THERE'S A BELMONT PACKING FOR EVERY SERVICE * 


For Bi ) 


The defense program demands uninterrupted service of power 
plant equipment. Engines and pumps must be kept operating at 
maximum capacity, sometimes twenty-four hours a day—no time 
for frequent packing replacements. 

Here are offered two standard Belmont Packings that will] with- 
stand the strain — Belmont 30 for reciprocating steam rods and 
Belmont 754-P for rotating steam shafts. TRY THEM NOW! 

Write on your company letterhead for Belmont Catalog No. 40 
which describes Belmont Packings for all services—a text book 
guide on applications. An authorized Belmont distributor will be 
glad to show you samples and help you with your particular 
requirements. © 


BELMONT 


PACKINGS 











THE BELMONT PACKING & RUBBER COMPANY 
* BUTLER AND SEPVIVA STREETS * PHILADELPHIA, PA. * 
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Mr. Hoke heads the Executive Com- 
mittee of the Association, which is an 
elective position, and he also serves as 
ex-officio member of each standing 
committee. 


Standard Heater & Oil Equipment 
Co. of Jersey City announces the ap- 
pointment of the Alpha Steam Specialty 
Co., 15 Park Row, New York, N. Y., 
as manufacturers representatives for 
the complete line of Heat Exchangers 
in the metropolitan area of New York. 
The Alpha Steam Specialty Company, 
headed by Mr. O. W. Bochat, has had 
many years of experience in heat ex- 
changer application and selection. As- 
sociated with Mr. Bochat are F. X. 
Shea, Frank M. Holbrook and Philip 
Miller. 


Cochrane Steam Specialty Co., Bos- 
ton, announces the addition of Samuel 
Reid to the sales engineering organiza- 
tion, to handle the products of Coch- 
rane Corp., Hays Corp., Northern 
Equipment Co., Reliance Gauge Col- 
umn Co. and Vulcan Soot Blowers. 


C. W. Pearsall has been appointed 
general sales manager of Ahlberg Bear- 
ing Co. He joined the organization in 
1919 and has been salesman in Chicago 
and Philadelphia, then Philadelphia 
branch manager, Chicago branch mana- 
ger, and manager of distributor sales. 


Worthington Pump and Machinery 
Corp. has appointed Carleton Reynell 
as General Manager of Purchases and 
Traffic, Frederic W. Thomas as Assist- 
ant General Manager of Purchases and 
Dean K. Chadbourne as Assistant Gen- 
eral Manager of Traffic. 


MANUFACTURERS’ 
NEWS 


Fedders-New York Co. has been or- 
ganized by John C. Kjerner and Eugene 
J. Moran with offices at 415 Lexington 
Avenue, New York City, to handle unit 
heaters and coolers, fans, blowers ven- 
tilators, air washers and other air-con- 
ditioning equipment. 


B. F. Goodrich Co., Akron, Ohio, 
has registered the name Transcord 
with the United States Patent Office, 
as a brand to denote use of the com- 
pany’s transverse cord breaker in either 
cord conveyor or fabric conveyor belt- 
ing. 


Griscom-Russell Co. announces the 
new location of its Houston office at 
1548 Esperson Building, Houston, 
Texas. Also the company has recently 
moved the Tulsa office to a new loca- 
tion at 810 Petroleum Building. 


Green, Tweed & Co., manufactur- 
ers of packings and special tools, has 
moved its manufacturing plants and 
general offices to the Palmetto Bldg. at 
Bronx Boulevard and 238th St., near 
Woodlawn in New York City, where 
room is available for all departments 
and for increased manufacturing fa- 
cilities. New machinery has been in- 
stalled to provide for additional lines 
of packings and new products which 
are being developed. 
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of Factory Stock Parts 
PROVES DARLING 
SUPER-MACHINED SURFACES 


—and shows what “tight-closing” really is! 


Its another proof of 
DARLING PERFORMANCE ! 


Once again, pictures speak louder than words. 
Nothing we could say about Darling’s accurate 
machining would be half so eloquent as the proof 
in this test — showing surfaces so smooth they 
make a water-tight seal simply by “meeting”. 


Darling devotes this same accuracy to every manu- 
facturing step, from furnace to finish. Results: 
longer life, easier operation, and welcome freedom 
from maintenance expenses. Specify Darlings for 
your next valve installation! 


DARLING VALVE & MANUFACTURING CO. 


WILLIAMSPORT, PA. 


New York Philadelphia Houston Toledo Pittsburgh 
Huntington, W. Va. McPherson, Kan. 
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In addition to building pumps for the United 
States industrial defense program to the limit 
of our expanding capacity, we believe that we 
can serve also by supplying useful facts and 
information relative to efficient pump operation 
and maintenance. 


This series of advertisements, although based on 
Quimby pumps, will contain many cues that 
apply to other types as well. It is offered in the 
hope that it will be instructive to those whose 
experience may be limited and will serve as 


timely reminders for 
personnel. 


more highly trained 


Naturally, the first cue to better pumping prac- 
tice is the selection of the best possible pump for 


the job. 


Defense priority may cause even 

our oldest customers some delay in 
delivery. We earnestly request your patient 
cooperation until our present expansion pro- 
gram can relieve this situation. 


% CONCERNING DELIVERY: National 


QUIMBY 


QUIMBY PUMP CO. 


INC, 


352 THOMAS STREET 
NEWARK, N. J. 


PUMPS 
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GOOD PUMPING PRACTICE SINCE 1894 .. . 





Expansion of manufacturing facili- 
ties for heat insulating materials is an- 
nounced by Union Asbestos and Rub- 
ber Co., with the construction of a 
new plant that is going into service 
in Paterson, N. J. This factory will 
specialize in sectional insulation for 
temperatures up to 1200 deg. F. for 
pipe up to 36 in. diameter, with thick- 
nesses up to 5 in.'‘and blocks and sheets 
up to 36 by 36 by 5 in. Eastern ship- 
building, oil refining, and general in- 
dustrial orders will be handled from 
the new plant. 


Atlantic Instrument & Tool Co. has 
been organized at 418 Broome St., New 
York City, for manufacture of precision 
instruments, including snap gages to 
American Gage Design Standards, also 
for doing special work on precision 
lathes, making instruments for the de- 
fense program. 


Extension to its present wire rope 
plant at Muncy, Pa., and installation of 
additional equipment, has been author- 
ized by the Jones & Laughlin Steel 
Corp. It is expected that work will 
be started this week on a 120 by 275 
ft. addition to the plant to house a 
new closing machine which fabricates 
the strand into finished rope, and to 
provide warehouse space. A new office 
building is also being constructed on 
the property. 


Increased demand for Whiting 
stokers has resulted in additions to 
the plant which builds stokers exclu- 
sively at 4711-21 West North Ave., 
Chicago, Ill. New two-story concrete 
and brick construction with. addition 
of a second floor on the present one- 
story building increases capacity 75 
per cent. 


NEWS FROM 
THE FIELD 


Fourth generating unit at Parker 
Dam on the Colorado River will be 
furnished by Westinghouse Electric & 
Manufacturing Co., capacity 30,000 
kv-a. at 161,000 v.* Moloney Electric 
Co. will supply three transformers of 
10,000 kv-a. each, and Kelman Electric 
& Manufacturing Co., a 1200 amp. oil 
circuit breaker for 161,000 v. 


Reclamation dam on the Colorado 
River will be named for the late Arthur 
Powell Davis who was Chief Engineer 
of the Reclamation Service and Di- 
rector from 1907 to 1923. The dam 
will be earth and rock fill, 338 ft. high, 
to impound 1,600,000 acre-feet of water 
in a basin extending 67 miles up stream 
to the tailrace of Boulder Dam. 


S. D. Distelhorst, Sales Promotion 
Manager of Cochrane Corp., Philadel- 
phia, Pa., was awarded a professional 
engineering degree by Purdue Uni- 
versity on June 8. He graduated from 
Purdue in 1935 with a bachelor of 
science degree in electrical enginering. 

Mr. Distelhorst’s thesis was titled 
“A Practical Advertising and Sales Pro- 
motion. Plan for Cochrane Corpora- 
tion,” and was prepared under the di- 
rection of Dr. C, F. Harding of Pur- 
due. 
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Choose either type with Confi- 
dence, when Drop Forged by 
voGT! 

Vogt drop forged material is 
uniform in structure, fine 
grained and free from por- 
osity, with a ‘'plus'’ of 
strength and toughness 
that safely withstands the 
strains and shocks of ser- 
vice at high tempera- 
tures and high pressures. 

Ells, Tees, Crosses, 
etc., are available in 
various alloys to meet 
any of your special 
service conditions. 


, 2000 
4o—(Standard) Pound 
Schedule 80 pe Heavy . 600, 3000 Pound 
Sched ce 160 & Double Extra ¢ 0 pound 
Schecu Sizes Ya" to 6 WRITE FOR _ Ye” to 6” 
BULLETINS OR 
ANY SPECIAL 
INFORMATION 


HENRY VOGT MACHINE CO., Incorporated, LOUIGVILLE, BY. 


BRANCH OFFICES: NEW YORK - PHILADELPHIA - 


CLEVELAND - CINCINNATI - ST. LOUIS - CHICAGO - DALLAS 
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ROTO 


Gives You the 


POWER g 


to Clean Tubes 


FASTER 


























Model 112  air-driven 
motor with swing-frame 
head 


The new type boilers now being built pre- 
sent new problems in tube cleaning—new 
demands for rugged dependability. Roto 
is proud to be consulted by so many lead- 
ing boiler, condenser and heat exchanger 
manufacturers on their tube cleaning 
problems. For obvious reasons, no de- 
sign leaves the drafting board until some 
way is found to clean every tube in it. 


The design of Roto Tube Cleaners is con- 
stantly being improved to keep pace with 
the Hae for more power to clean 
tubes faster and more thoroughly. We 
would be glad to share our 30 years' 
MODEL 119 specialized experience in helping you to 
F AIR-DRIVEN get better tube cleaner performance. 


B swensve vex — The ROTO Company ‘Past? 
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ROTO JUNIOR cleans tubes as small as 12” |. D. 





To engineers, managers and stockholders of any 
manufacturing plant or service establishment, 
i « the power plant ——— makes up the weap- 
Today S - ight ons in today’s battle for continuous and success- 
ful operation. In a large measure, it controls 

improvements, economies, dividends. 


To gain success and move forward with the 
For Success anu aaa plant industry calls for a broad- 


ened knowledge on the part of operating engi- 
neers and managers in the value of the modern 
e & methods and equipment as described in the 
advertisements of this and other issues of 
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Installation of a 25,000-kw. tur- 
bine-generator, now being built, and a 
15,000-kw. unit, nearing completion, by 
General Electric Co., will bring the 
generating capacity of Rochester Gas 
and Electric Co.’s No. 3 Station to 
over 140,000-kw. This latest unit is 
rated 25,000-kw., 3600 r.p.m., tandem- 
compound, double-flow type, with 
hydrogen-cooled generator. Steam con- 
ditions will be 650 lb. gage pressure, 
825 deg. F. 


Tennessee Valley Authority has 
ordered from the General Electric Co. 
a third turbine-generator for the new 
Watts Bar steam power plant, near 
Chattanooga. It will be rated 60,000- 
kw. with 850-lb., 900-deg. F. steam, 
and air-cooled generator at 1800 r.p.m. 
Hydro facilities are also being ex- 
panded to obtain an increase in capac- 
ity of 180,000 kw., chiefly for aluminum 
and nitrate manufacture in the valley. 
The first two 60,000-kw. steam units 
are now being manufactured at G-E’s 
Schenectady Works; it is expected 
that they will be installed at Watts 
Bar by next January, and the third unit 
by the end of 1942. 

Hawaiian Electric Co., Ltd., Hono- 
lulu, recently purchased a 35,000-kw., 
650 Ib., 900 deg. F. Westinghouse con- 
densing hydrogen-cooled tandem tur- 
bine for its Bishop Street (Honolulu) 
station. When completed early in 
1943 it will be the largest turbine on 
the Islands. The turbine will be oper- 
ated with four stages of feedwater heat- 
ing with an evaporator for make-up. 
The 3600 r.p.m. generator will have a 
new type of flexibly mounted stator 
core, similar to that utilized recently 
for large turbine-generator units. 


For those with knowledge of pro- 
duction methods, processes and mate- 
rials in one or more manufacturing in- 
dustries and with experience in man- 
agement, planning, engineering, ac- 
counting or research, opportunities are 
offered by the U. S. Civil Service Com- 
mission for positions as _ industrial 
specialists in any one of three classes: 
To develop and maintain working re- 
lationships with manufacturers for the 
defense program; to act as consultants 
on materials, methods and processes; 
to collect and analyze data on produc- 
tion methods and market supplies and 
uses of materials. Study of 4 years in 
an institution above high school grade 
will be counted as experience and one 
or more of the following industries 
must be covered: Metals, railroad 
equipment, electrical equipment, ord- 
nance or aircraft, forest products, pa- 
per and printing, chemicals or plastics, 
petroleum, coal, rubber, leather, stone, 
clay and glass, foods. Ratings will be 
on education and experience, with oral 
but no written examination. Salary 
$2600 to $5600 a year. Applications 
close Aug. 7. Application forms and 
further information at any first or sec- 
ond class post office or from the Com- 
mission, Washington, D. C. 


Sperry Gyroscope Co., Inc., of 
Brooklyn, N. Y., manufacturer of 
scientific instruments, parts, is plan- 
ning the installation of electric power 
equipment in new plant at North 
Hempstead, N. Y., where a large tract 
of land has been secured. It will be 
used for production of equipment for 
War Department, Washington, D. C., 
which will provide a fund of about 
$40,000,000 for land, buildings, machin- 
ery and equipment. 
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ce ATAINTY 


of 


EXACT SCIENCE 
V 


The valve shown here is a 10” class 
400 Ib. non-return Angle Valve 
especially designed for modern 
power plant usage. It is made of 
Carbon Molybdenum Alloy Steel 
with Stellite faced seats and discs. 
Pipe ends are engineered for weld- 
ing. Here is a fine example of a 
valve, made-to-order for a special 
job, in strict conformity with the 
Powell tradition of technical per- 
fection. 


There is no guesswork in Powell 
Valves. Materials are selected, de- 
signs created, production processes 
developed with absolute certainty. 


Each new Powell Valve is the answer 
to a specific problem, set up by some 
new Industrial Process. Each of 
these problems is analyzed and an- 
swered by the tireless effort of 
Powell engineers, aided by the most 
up-to-the-minute laboratory equip- 
ment. 





Year after year the strict adherence 
to this policy has built up a line of | 
valves which is adequate to the needs 
of modern American industry. And 
at the same time it has created an 
engineering staff, ready and able to 
solve new industrial problems with 
a certainty that is only possible by 
the expert use of the modern instru- 
ments of exact science. 


TheWm.Powell Company 
Cincinnati, Ohio 
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STRAIGHT -IN- 


ELBOW CONNECTION 


GUIDED INVERTED BUCKET 


NO CORED PASSAGES 
— COMPLETE DETAILS 


CLEVELAND, OHIO 


WRITE FOR 


vy. D. ANDERS 


THE syeeet ° 


1936 WEST g6tH 


Super-Silvertop 


STEAM TRAPS 








Change of Address 


To avoid missing an issue or paying for forwarding post- 
age be sure to send a change of address to our office. 
Changes received by the 20th of the month can be made 


effective for following month’s issue. 
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New P. G. & E. Stock Issue 


Tue Paciric Gas and Electric Com- 
pany has made plans to offer for sale 
this month 400,000 shares of its 5 Per 
Cent First Preferred Stock of $25 par 
value each and totaling $10,000,000 
par value. It has applied to the Cali- 
fornia Railroad Commission for au- 
thority to do this and has filed with the 
Securities and Exchange Commission a 
registration statement covering the pro- 
posed issue. 

This will be the first offering of 
P. G. and E. stock since early in 1932, 
when an issue of 200,000 shares of 6 
Per Cent Preferred Stock with a total 
par value of $5,000,000 was sold within 
six weeks to more than 7000 sub- 
scribers. 

In accordance with a long estab- 
lished policy, the company expects to 
offer the new stock direct to the public 
and particularly to its customers and 
employees. Since initiating its “cus- 
tomer ownership” plan in 1914 it has 
sold directly to investors, without any 
underwriting, preferred stock with a 
total par value of approxmiately $76,- 
000,000. 

The proceeds from the sale of the 
new issue will be used to supplement 
the present cash balance in order to 
provide additional funds for the com- 
pany’s large construction program and 
for retirement of bonds with a par 
value of approximately $20,000,000 that 
mature on December 1, 1941. 


Cleveland Electric to 
Expand 


Tue CLEVELAND Electric Illuminating 
Co., Cleveland, Ohio, has approved 
plans for expansion in steam-electric 
generating station at Avon, with in- 
stallation of new 50,000-kw. turbine-gen- 
erator unit and accessories, high-pres- 
sure boiler and‘ auxiliary equipment. 
Entire project, including extensions in 
switchyard and transmission lines, is 
estimated to cost about $3,500,000, and 
is scheduled for completion early in 
1943. A contract for generator unit 
has been awarded to General Electric 
Co., Schenectady, N. Y., and contracts 
for other equipment will be placed in 
near future. 

This will augment expansion now 
under way at Lake Shore generating 
station, Cleveland, where two new tur- 
bine-generator units, each of 72,000-kw. 
rating will be installed. Work on the 
first of these is now in progress, with 
second generator to be installed next 
spring. Program will include exten- 
sions in transmission and distributing 
lines power substations and other op- 
erating facilities, forming part of 1941 
expansion program of company, for 
which a gross appropriation of about 
$13,300,000 has been arranged. 

To increase its power distribution, 
Bonneville Power Administration has 
approved expenditure of $7,200,000 for 
substation installation and expansion, 
and new transmission lines. A terminal 
substation of the 230,000 v. Covington- 
Coulee line will be built near Covington, 
Wash.; new substation is planned at 
Longview with temporary construc- 
tion to serve the Reynolds Metals Co. 
Additions are to be made to No. Van- 
couver and to Midway substations to 
serve Portland and central and eastern 
Oregon. No. Bonneville substation will 
be enlarged with 230,000 v. and 115,- 
000 v. lines to Vancouver, to Astoria 
and to Longview. 
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ENGINEERS DEMANDING UNINTERRUPTED 
STEAM PLANT PRODUCTION LOOK TO 


READING-PRATT & CADY 
FOR THEIR VALVES ... 


¥% It became impera- 
tive to expand the power plant ofa nationally known 
refiner of metal vital to defense—also to hold main- 
tenance at a minimum to attain peak production. 


So engineers imposed as the two top ranking con- 
ditions, that valves must be capable of operating 
continuously for the longest possible periods without 
need for maintenance, and that valves be designed 
so that eventual maintenance could be completed 
in least possible time. 

Shown is one of the Reading-Pratt & Cady valves 
installed to meet those conditions—a 300 lb. Cast 





PRD READING:PRATTACA 


PENNSYLVANIA 
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Carbon Steel Gate Valve with Stainless trim for serv- 
ice to 750°F. You see it installed in the main steam 
line between boiler and manifold, handling process 
steam and steam to the power generating plant. 


It may be significant to you that engineers who 
seek valves for uninterrupted service turn again and 
again to Reading-Pratt & Cady. 

* 


READING: CAST STEEL VALVES AND FITTINGS 
PRATT & CADY: BRASS AND IRON VALVES 
D’ESTE: VALVE AND ENGINEERING SPECIALTIES 
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* SPECIFY- ERNST * 


LEAKLESS COCKS a ¥ 





CAN BE ATTACHED TO ANY. WATER C 


OR BOILER 










allie 


HAVE 
YOUR BOILERS 
EQUIPPED WITH 


“SPLIT-GLAND” 29 mane 


T 
ADJUSTABLE WATER, Zs 0 FIT 


GAGES A° 4% WATER COLUMN 
OR BOILER 






















FOR COMPLETE WATER COLUMN 
EQUIPMENT “Better C’” ERNST 





Split-gland 
shown open 
for replace- 
ment of flat- 
glass unit. 

















WORKS _ i Wire Glass RE naae 
org ee “Better C” “C-Bilack 
For All Pressures Guards _ Glass Inserts 


Split-gland 
shown closed "Hich pressure ana 
High pressure an 














for compres- 

sion of pack- temperature Gage Glass 

ing gasket. Gaskets—“They Won't 
Blow Out.” 









FOR CLEAR VISION USE 
ERNST PLAIN SIGHT ILLUMINATORS 










SAFETY SS 


and ROUND - TUBULAR 
SATIS- GLASSES for High Pres- 
FACTION | sure Service—Clear or CLEAR & REFLEX 
Red Line Magnifying. GLASSES, all sizes] 


ERNST WATER COLUMN & GAGE CO., LIVINGSTON, N. J. 


DISTRICT OFFICES: NEW YORK - INDIANAPOLIS - CHICAGO =~ LOUIS : 
DENVER - TULSA +: HOUSTON * DETROIT - CLEVE LAND See  iTsaunst 
































A Plus Service For Engineers 


Backing up their regular advertise- Should you desire a catalog or spe- 
ments in POWER PLANT EN- cific information regarding power 
GINEERING, many manufacturers Plant equipment, we will gladly get 
have prepared special catalogs and it for you from the manufacturer. 
bulletins describing in greater detail — di know also if oe are inter- 
the construction, installation and peg AP ap tp lft gp docd 
operation of their equipment. This pressor, motor, fan, eenciasen, pon 
literature is up-to-the-minute and we will get useful data for you on 
frequently contains engineering data the different makes. Just write our 
not available elsewhere. Reader Service Department. 
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TVA Plans Two Generating 
Stations 


THE TENNESSEE Valley Authority, 
Knoxville, Tenn., has preliminary plans 
under way for two new hydroelectric 
generating plants to represent a total 
investment of about $26,000,000, and 
appropriation in that amount is now 
under consideration. One plant, to be 
known as the Appalachia Project, will 
be located on the Hiwassee River, 
N. C., below the present Hiwassee Dam 
of the Authority; it will consist of a 
power dam 110 ft. high, with water- 
conveying tunnel about 43,000 ft. long, 
terminating at power station site, and 
providing a head of about 385 ft. This 
plant will have an installed capacity of 

75,000-kw., and is estimated to cost ap- 
proximately $20,000,000 of the total sum 
noted. 

The other project, designated as 
Ocoee No. 3, will be located on the 


’ Ocoee River, Ga., between present No. 


2 Ocoee dam and the Blue Ridge res- 
ervoir, both of which were acquired 
from the Tennessee Electric Power 
Co., by TVA. The power dam for this 
development will be about 100 ft. high, 
and divert water into a tunnel approx- 
imately 12,000 ft. long, carrying the 
water downstream to the proposed new 
generating station, and developing a 
head of about 300 ft. The generating 
station will have an initial installed ca- 
pacity of 27,000-kw., with cost estimated 
close to $6,000,000. 

A third hydroelectric project, not 
included in above general expansion 
program, is that to be located on the 
Little Tennessee River, near Fontana, 
N. C. This development will be car- 
ried out by TVA in conjunction with 
increased electric power supply for 
large mill of the Aluminum Co. of 
America, Inc., Pittsburgh, Pa., at Al- 
coa, Tenn., and which company like- 
wise is interested in the hydroelectric 
development. Estimates of cost for 
this project are now being made and 
appropriation is expected to be au- 
thorized at early date. 


Professor Ellenwood at 


Cornell 


APPOINTMENT of Professor Frank A. 
Ellenwood, head of the department of 
heat-power engineering in the Sibley 
School of Mechanical, Engineering, to 
the John E. Sweet Professorship in Me- 
chanical Engineering was announced by 
President Edmund E. Day of Cornell 
University. This distinguished professor- 
ship in the College of Engineering was 
established in 1927 from gifts by friends 
and associates of the late Professor 
Sweet, an early member of Cornell’s 
faculty and a pioneer in engine design, 
in memory of his achievements. 

Professor Ellenwood has been a mem- 
ber of the engineering faculty at Cornell 
since 1911, when he came to the Univer- 
sity as assistant professor of heat- -power 
engineering. He was made professor in 
1915 and head of the department in 
1940. He is co-author of the standard 
three-volume work, Heat-Power En- 
gineering, author of Steam Charts, co- 
author of Vapor Charts and is a recog- 
nized authority on steam power plants, 
thermodynamics, refrigeration, air con- 
ditioning, fluid flow, heat transmission, 
and automotive engines. 
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HEAVY BRONZE STEM WITH 
COLLAR AND ACME THREADS 


RETAINING RING AND 
CAGE CONSTRUCTION 
IN NECK OF BODY 
HOLDS SEAT RINGS 
FIRMLY IN PLACE—SIM- 
PLIFIES RENEWABILITY. 


GREATER LENGTH 
PIPE THREADS AS- 
SURE TIGHTER, 
STRONGER PIPE 
JOINTS. LARGE 
CLEARANCE BE- 
TWEEN END OF 
THREADS AND DIA- 
PHRAGM PREVENTS 
LONG THREADED PIPE 
FROM DAMAGING 
SEATS. 


GLOBE-SHAPED BODY, 
LIBERALLY PROPORTIONED 
AND OF UNIFORM THICK- 
NESS, HAS UNRESTRICTED 
PASSAGE TO ALLOW FULL 


FLOW. 


INSURES EASY OPERATION. a 


DEEP STUFFING BOX WITH fo 


MOLDED RING PACKING. 
LARGE FOLLOWER GLAND 
AND PACKING NUT. 
CAN BE REPACKED UN- 
DER PRESSURE. 


HEAVY REVERSIBLE 
DOUBLE-FACED TAPERED 
WEDGE, WITH DEEP 
GUIDES, ASSURES EASY 
MOVEMENT, PERFECT 
ALIGNMENT AND TIGHT 
CLOSING. ; 


RENEWABLE, IN- 
" TERCHANGEABLE 
BRONZE SEATRINGS 
WITHOUT THREADS. ff 
CAN BE RENEWED 
QUICKLY WITHOUT 
REMOVING THE 
VALVE FROM PIPE 

LINE. 





eal 
Valves 


Fairbanks 
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RESENT demands require, more than 

ever, that a boiler STAY "on the line" 
for long, uninterrupted periods. Where 
oil fuel is used, this calls for absolute 
dependability on the part of the oil burn- 
ing equipment . . . there must be no 
mechanical failure. 


The success of Enco Oil Burning installa- 
tions lies in the proper coordination of 
the many details involved—efficient burners 
properly selected and applied —dependable 






Oil Pumping and Heating Equipment provided with all automatic controls for delivering 
the fuel oil at the correct temperature and pressure, together with all safety devices 


against improper operation. 


We will be glad to send you Bulletins OB-40 and 37 describing ENCO Oil Burning, 


Pumping and Heating Equipment. 


THE ENGINEER COMPANY 


75 WEST STREET ( Enéo) NEW YORK,N.Y. 














CAST IRON BODY |e 
PRESSURES TO. [-.. 
225°EB. f . 
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EXTRA LARGE 
CAPACITY 





NICHOLSON Industrial Traps 
are of the thermostatic bellows 
type, utilize the temperature differ- 
ence between steam and condensate 
to open and close their valves. 


As pictured above, the Nicholson 
bellows construction insures quick 
automatic action. It drains com- 
pletely when cold, prevents bother- 










DRAINS 
COMPLETELY 
NO FREEZE-UPS 








some freeze-ups. Also provides a 
discharge capacity from two to six 
times that of average traps. 


There is a size and type of Nicholson 
Industrial Trap to suit every need. 
New Catalog No. 240 describes 
them; also shows how to keep unit 
heaters, pipe coils and other steam 
using equipment at top efficiency. 


W.H. NICHOLSON & COMPANY 


160 OREGON ST. 
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Southwark Station 


Orpers For two 15,000 kw. turbo- 
generators have been placed with Allis- 
Chalmers, Horace P. Liversidge, presi- 
dent of the Philadelphia Electric Co., 
announced recently. These will be used 
as house turbines in the new South- 
wark Generating Station. 

Their cost exceeds $600,000 and they 
are intended to make Southwark a self- 
starting power station entirely inde- 
pendent of all outside sources. Gaso- 
line or Diesel engines will start the 
oil pumps and other equipment to 
raise steam in the boilers. As the steam 
pressure builds, the two 15,000-kw. 
house generators will carry the regular 
auxiliaries on the two 150,000-kw. main 
units. Auxiliary power will amount to 
as much as 7 per cent of the gross 
generation at certain loads. For other 
details of this station see p. 132 July. 


Slepian Elected to National 


Academy of Sciences 


Dr. JosEPH SLE- 
PIAN, a_ self-in- 
structed electrical 
engineer who 26 
yr. ago exchanged 
a college teaching 
career for a fac- 
tory job has been 
elected to the Na- 
tional Academy of 
Sciences. 

Despite a thor- 
ough education in 
mathematics, Dr. 
Slepian had never 
studied engineer- 
ing when he resigned from the faculty 
at Cornell University to become a coil 
winder in the East Pittsburgh Works 
of the Westinghouse Electric & Mfg. 
Co. Now he is associate director of the 
Westinghouse Research Laboratories. 
His election to the Academy, the old- 
est scientific advisory body of the Gov- 
ernment, places him in the foremost 
ranks of the Nation’s scientists. 

With more than 200 patents to his 
credit, Dr. Slepian is recognized as one 
of the world’s outstanding electrical en- 
gineers. His research at Westinghouse 
has helped make possible the distribu- 
tion of electric power at very high volt- 
ages by providing new high-speed 
methods of putting out electric arcs. 
He also developed the modern light- 
ning arrester for power lines and with 
L. R. Ludwig, another Westinghouse 
engineer, Dr. Slepian invented the ig- 
nitron. : 

Present members of the Academy 
include such prominent scientists and 
engineers as Robert A. Millikan, Isaiah 
Bowman, James B. Conant, Herbert C. 
Hoover, Orville Wright, Karl T. 
Compton, Arthur H. Compton, Harlow 
Shapley and Ernest O. Lawrence. 

Born in Boston in 1891, Dr. Slepian 
received his degree of Doctor of Phil- 
osophy at Harvard University in 1913, 
and then studied higher mathematics at 
Gottingen University in Germany and 
the Sorbonne in Paris. Then he started 
a promising mathematics teaching ca- 
reer at Cornell University. But his 
teaching experience soon convinced 
him, Dr. Slepian recalls, that he really 
wanted to work first hand with motors 
and machines. 

Therefore, in 1915, Dr. Slepian 
packed up his mathematics books and 





Dr. J. Slepian 
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SILENT CHAINS ROLLER CHAINS FLEXIBLE COUPLINGS CLUTCHES 


MORSE pos/tiveDRIVES 


MORSE CHAIN COMPANY ITHACA N. Y. DIVISION BORG-WARNER~ CORP. 


CHICAGO, AUGUST, 1941 












needed in production. 
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IS WATER YOUR ENEMY OR ALLY? 


Scale, corrosion and living organisms can sabotage your plant, 
cause expensive shut downs, reduce production, create need 
for difficult replacements and consume many man-hours badly 


The Haering Glucoside Derivatives elim- 
inate scale, corrosion and living organ- 
isms in boilers, condensers, pasteurizers, 
process equipment and water using sys- 
tems and equipment of all kinds. 


Water is our profession. Three conveni- 
ently located laboratories, our trained 
technical staff, our research, our chemicals 
and our proportioning equipment are at 


Write, wire or phone us for an impartial, 
fact finding survey and report. There is 
no charge and no obligation for such serv- 
ice. Our experience and our products 
are doing their part for all out production. 


D. W. HAERING & CO., Inc. 


Water and Brine Consultants 


1800 Engineering Bide. 205 West Wacker Drive 
c 


We know this enemy and we read his character. By proper 
treatment we convert this deadly enemy to a staunch ally 
faithfully giving you maximum efficiency and eliminating 



























Install 


SIMPLEX METERS 


H°” much water is going into steam? 
. . » Are boilers working at top 
efficiency at all times? . . . How much 
gas are we using each day in certain 
departments or in the whole plant? 

Let Simplex Meters give you the accurate 
“candid camera” flow data you need for 


closer control of plant operations and to 
prevent costly waste. 

Simplex Meters are equally accurate and 
reliable when used for measuring ALL 
types of fluids. They are furnished in any 
size and for operating pressures up to 
2500 Ib. Write today for Bulletin No. 52. 


SIMPLEX VALVE & METER CO., 6790 Upland St., Philadelphia, Pa. 
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took a job winding railroad motors at 
Westinghouse. Because his formal 
education had not included electrical 
engineering, he gave himself a special 
course in that subject by studying 
books at home after his day’s work in 
the shop. Soon word got around that 
young Slepian had the answers to a 
lot of trick problems and experienced 
engineers began seeking his advice. 

Before long he was asked if he 
would like to move up to the main re- 
search engineering office. His answer 
was “Fine’; but nothing more was said 
about it. When he thought he waited 
long enough, he found a vacant desk 
in the “front office’, picked up his 
books and papers and moved in. He 
has been there ever since. 


Protective Lighting 


SPEAKING Berore the A.I.E.E., E. P. 
Coffey of F.B.I. and H. E. Mahan, Man- 
ager of G. E. Illuminating Engineering 
Laboratory, summarized the requirements 
for protective lighting of plants to guard 
against sabotage. Mr. Mahan’s points 
were: 1, All such lighting equipment and 
controls to be within the property, inac- 
cessible to malicious damage but conve- 
nient for maintenance and centralized 
operation. 2. Adequate illumination to 
detect trespassers, especially at entrances 
from railroad sidings, alleys, adjoining 
roofs, wooded approaches, gates; also in 
courts and alleys between buildings. 
Searchlights under control of the guards 
for large plants. 3. Guards to patrol so 
that they will be out of clear view of tres- 
passers. 4, Glare which would handicap 
guards and highway traffic, or annoy 
neighbors, to be avoided. Be Regular in- 
spection and maintenance to ensure de- 
pendability. 


Electric Power Require- 
ments for the U. S. 


EIGHTH REPORT of the Federal Power 
Commission on Electric Power Re- 
quirements in the U. S. states that 
many areas are now suffering power 
shortages due to unusual drought and 
to increase in demand for power for 
the defense program. FEarlier esti- 
mates of 5,751,615-kw. new capacity 
required by December 1942 are now 
found to be somé 570,000-kw. short 
of expected requirements, with possible 
shortage of 1,400,000-kw. Some 47 
systems, chief among them being four 
groups, Penn.-N. J., Chicago, T. V. A. 
and Bonneville, have raised their esti- 
mates of peak capacity requirements 
for 1941 by 749,000-kw. While esti- 
mates of existing capacities have been 
revised upward, it leaves, as of Dec. 
1942, 475,000-kw. new capacity needed. 
New capacity scheduled for operation 
between April 1941 and Dec. 1942 to- 
tals 5,751,615-kw., of which 1,481,000- 
kw. were ordered during the first quar- 
ter of 1941. For 1943, only 1,146,000- 
kw. new capacity is scheduled and for 
1944 and 1945, 165,000 and 300,000-kw. 
respectively. It is felt that unless 
orders are placed for large amounts 
of additional capacity for 1943 serious 
shortages will develop, and more in 
later years if the emergency continues. 
A long look ahead is needed, as it 
takes 2 to 3 years to complete and 
install generating facilities. It may 
take even longer if the defense pro- 
gram expands. 
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Who pays your Wsdeho-seebwrasece 
premium? 











NCOMPLETE or hard-to-read identifying marking on welding fittings 

costs users time and money. Dealers may deliver Standard Thickness 

for Extra Strong. Welders and Fitters may have to measure and “mike” 
fittings just to make sure. 


But not with WeldELLS. Or any other Taylor Forge Fittings. For every 
one carries complete, legible and permanent marking*. You know at a 
glance just what size and thickness you're handling. You're sure of getting 
exactly just what you order and you save time and trouble on the job. 


Of course it costs something to mark Taylor Forge Fittings in this 
permanent way. But our paying this “mistake-insurance” premium for 
you is simply a matter of following long established Taylor Forge princi- 
ples: First, sound engineering design; then maximum utility, convenience 
and economy. : 


So here is another extra-value feature that’s “on us”—for despite this, 
and the other extra-value features listed opposite, WeldELLS cost no more. 


@ Write today for new 216 page catalog 401. It con- 
tains full information about America’s most complete 
line—and best engineered line—of welding fittings. 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 
New York Office: 50 Church Street © ‘Philadelphia Office: Broad Street Station Bldg. 























*Since the marking is pressed into the metal 
before forming, and since the manufacture 
of the fittings is carried out at a forging 
temperature, each in effect receives a heat 


treatment after the operation. The indenta- 
tions have no sharp corners or edges and 
the marking has no effect on the strength of 
the fitting. 
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OTHER Extea-Cakce 


FEATURES 


What can be asked for in 
welding fittings that WeldELLS 
do not have? No other fittings 
for pipe welding combine these 
eight features. In addition to 
Permanent Markings these fea- 
tures are: 


1. Seamless—greater strength and 
uniformity. 


2. Tangents—keep weld away 
from zone of highest stress—sim- 
plify lining up. 

3. Precision quarter-marked end— 


simplify layout and help insure 
accuracy. 


4. Selective reinforcement — pro. 
vides uniform strength. 


5. Wall Thickness never less than 
specification minimum—assures {full 
strength and long life. 


G. Machine tool beveled ends— 
provides best welding surface and 
accurate bevel and land. 


7. The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World—insures com- 
plete service and undivided re- 
sponsibility. 
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STAR PERFORMANCE 
in ANY Packing Job 








Tacony 


For nearly half a century, 
France “Full-floating” Metal 
Packing has been used the 
world over for sealing pis- 
ton rods in any type of re- 
ciprocating engine, pump 
or compressor as well as 
valve stems, whether recip- 
rocating or oscillating. A 
design can also be fur- 
nished to prevent crank- 
case oil leakage and the 
combined service of pre- 
venting crankcase oil leak- 
age and condensation from 
entering the crankcase. 


For star performance (max- 
imum sealing efficiency 
with minimum maintenance 
expense), specify France 
“Full-floating” 
Metal Packing— 
the packing that 


L-A-S-T-S. 
ee Catalog M-5 tells 
atistaction 


Guoranteed/ the complete 
story. Write for it. 


Sold on 





THE FRANCE PACKING COMPANY 


Philadelphia 
Branch Offices in Principal Cities 


Original 
FRANCE 


METAL PACKING 








Bonneville Contracts 


Contracts for purchase of Columbia 
River power from Bonneville now in- 
clude: 13,000 kw. by _ Electro-Metal- 
lurgical Co. for ferro-alloys, and alloy- 
ing metals at a plant under construction 
in Portland, Oregon; 6500 kw. of this is 
for a 20-yr. period, and 6500 kw. for 
a 2-yr. period starting in Feb. 1942. The 
rate is $17.50 per kw. yr. Other con- 
tracts are with: Aluminum Co. of 
America for a plant near Vancouver 
Wash.; Reynolds Metals Co. for a re- 
duction plant at Longview, Wash.; Pa- 
cific Carbide & Alloys Co. for a calcium 
carbide plant; Pennsylvania Salt Mfg. 
Co., and Oregon Shipbuilding Co. The 
last three are located at Portland, Ore. 
Service to the shipyard started May 24, 
at 1000 kw. and will be increased to 6000 
kw. by the end of the third month. The 
contract price is 75 ct. per mo. per kw. 
of demand plus 2%4 mills per kw. hr. 


OBITUARIES 


Robert C. Farrington 


Ropert C. Far- 
RINGTON, 59, chief 
mechanical engi- 
neer of the Austin 
Co. since 1919, died 
at St. Joseph’s 
Hospital, Fort 
Worth, Tex., July 
15, following a 
heart attack suf- 
fered 2 wks. pre- 
vious. He had 
been associated 
with the company 
since 1918, when he 
joined the Austin 
organization as a 
mechanical engineer at the district office 
in Philadelphia. 

At the time of his death, Mr. Far- 
rington was in Texas working on 
equipment details for the two huge 
windowless Army bomber plants now 
being erected at Fort Worth and Tulsa, 
Oklahoma. 

A native of Lafayette, N. Y., Mr. 
Farrington attended grade schools at 
Cardiff, N. Y., and the Onondaga 
Academy. He was graduated from 
Syracuse University as an electrical en- 
gineer in 1903 and for.the next 2 yr. 
was employed as engineer and esti- 
mator with W. N. Tobin in New York 
City. From 1906 to 1913 Mr. Farring- 
ton was engaged in professional engi- 
neering work, first in New York as a 
partner of Sorenson & Farrington, and 
subsequently in Syracuse under the 
name of Farrington & Berdsoll. In 
1913 he became president and general 
manager of the York Engineering Co. 
at York, Pa., and continued in that ca- 
pacity until he joined the Austin or- 
ganization. 


Mr. Farrington was in charge of all 
mechanical engineering work on the 
huge $60,000,000 automobile city built 
by Austin for the Soviet in 1930, and 
returned home to supervise the working 
out of control facilities for the world’s 
first windowless factory, which Austin 
designed and built for Simonds Saw & 
oti Company at Fitchburg, Mass., in 


R. C. Farrington 








COCHRANE 

7 ne 

EAGLE’S 
EYES 


- are 


DLEXIGLAS 









| ag se is -an acrylic plastic manufac- 
tured by Rohm & Haas Co., Bristol, Pa., 
and used in the nose, observation, hatches, 
gun turrets, etc., in bombers and other air- 
craft. It is more transparent than glass, and 
‘is impervious to the effect of sunlight and 
extremes of heat, humidity, etc. In its manu- 
facture, one of the essentials is . 


CL HOT, DRY STEAM 
by the use of 


Fig. 118 Cochrane All- 
“Service Separator on 
_process steam liné in 
plant of Rohm &HaasCo. 


(Right) Bomber 
nose of Plexiglas 
being buffed and 
polished. 


Cochrane Separators insure pure, hot, dry 
steam because of their scientific design. 
Purified steam cannot contact the entrain- 
- ment. because steam flow, js guided away 
from drip area. Baffle area extends” far out- 
side jet of stearh from inlet pipe. Write for 
Publication 2725. 


COCHRANE CORPORATION 
3123 N. 17th STREET - PHILADELPHIA, PA. 


COCHRANE 
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BADGEh 


EZ. x2 anslon Join £5 


YOU CAN 


These Stainless Steel Expansion Joints provide 
an excellent example of the pioneering work 
which has always characterized Badger’s service 
to industry. For a long time prior to their intro- 
duction to the industry a few years ago, Badger 
engineers studied the various stainless steels, 





4 take care of pipe expansion problems 
at high temperatures 


2 take care of pipe expansion problems 
at high pressures 


3 take care of pipe expansion problems 
in lines carrying many severely cor- 
roding solutions or gases 






... and all without any maintenance or other attention being 
required throughout their long life. 


experimented with them, and finally, after much 
testing both as to fabricating methods and heat- 
treatment, found several analyses which gave 
the desired results, namely, ability to function 
properly over a period of many years and at the 
same time retain the desired protecting influence 
against high pressures, high temperatures and 
corrosion. 

Paired with these Stainless Steels Directed 
Flexing Expansion Joints are the standard Copper 
Joints which have been on the market for years. 
In short, Badger is authority on and 
headquarters for the “packless” type of 
expansion joints. 





E. B. BADGER & SONS CO. 


75 Pitts St., Boston, Mass. 


Agents in Principal Cities 
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Power Unit for V-Belt Drive 


Tt? g:ve their regular power equip- 
ment a lift when there’s an emer- 
gency or extra load, or to handle new 
power drives, scores of industrial plants 
ard service establishments now are using 
Sheppard “Packaged” Diesel units. 


These ready-to-run Diesels can be syn- 
chronized with main generators to cut 
costs on peak loads. They can also take 
over when only fractional capacity is 
needed; or to drive pumps, compressors, 
fans and other equipment. They are in- 
expensive insurance against power fail- 
ures—provide handy, low cost current 
for flood-lighting National Defense con- 
struction. 


Find out what Sheppard Diesel Power 
is doing and saving for plants like yours. 
The coupon below will bring you further 
information. Mail it today! 


SHEPPARD 





‘Packaged’ DIESELS 





R. H. SHEPPARD CO. 
Hanover, Pa. 


We require about .. hp.; or .. kw. per hour 
for (] regular (] stand-by power. Send in- 
formation on [) Diesel Engines (1) Diesel- 
Electric Plants. 


Company 
PIES S58 avaioo wok Seb Aeh ee ann en 
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Mr. Farrington was married to 
Mabel J. Barber of Mottville, N. Y., 
and they had two children, W. R. Far- 
rington of Detroit and Mrs. Fred 
(Janet F.) Greve of Cleveland, and 
four grandchildren, all of whom sur- 
vive. 


Edward M. Jolley 


Epwarp M. Joey, widely known 
sales engineer in the Kansas, Missouri, 
Nebraska and Iowa area, succumbed to a 
heart attack the morning of July 3 while 
driving to Lawrence, Kansas, on a busi- 





ness call. 





Edward M. Jolley 


Mr, Jolley was graduated in Mechani- 
cal Engineering in 1928 from the Uni- 
versity of Nebraska where he was a 
member of Pi Kappa Alpha fraternity. 
He was for a time associated with Worth- 
ington Pump & Machinery Corporation 
and, since early in 1938 was with The 
Marley Company of Kansas City, Mis- 
souri. Mr. Jolley is survived by a widow 
and two daughters. 


Guy A. Barker 


Guy A. Barker, manager of the 
public utility and electrical products 
departments of Johns-Manville, died 
June 18 soon after he suffered a heart 
attack at his home in Scarsdale, N. Y. 
He was 50 years old. Mr. Barker 
graduated from the University of Cali- 
fornia with honors in 1914, and, prior 
to joining Johns-Manville in 1921, he 
was associated with the Pacific Gas & 
Electric Co. in San Francisco, was chief 
engineer for the Central Teresa Sugar 
Co. of Cuba, and chief mechanical en- 
gineer of the Industrial Accident Com- 
mission of California. 

He started his career with Johns- 
Manville as a sales engineer, later serv- 
ing as Pacific Division sales manager 
and Chicago district sales manager, 
before coming to New York in 1933 
to become manager of the electrical 
products department. He was made 
manager of the company’s public utility 
and electrical departments in April of 
this year. 

Mr. Barker was a member of the 
Masonic Lodge, the Rye Country Club, 
and Sigma Xi and Tau Beta Pi honor- 
ary engineering fraternities; also an as- 
sociate member of the American Insti- 


Blow-Off 
Unit 








The 
Everlasting 
Duplex 
Boiler 


° 
nese ow 
mascot 
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Some Everlasting Features 


s 
Regular Everlasting Valve 


Self-grinding seal . . . equal- 
ized spring pressure all 
around circumference of disc 
. . . absolutely drop-tight 
seal. 


Everlasting Companion 
Angle Valve 


Narrow, flexible sealing ring 
assures fluid-tight seal . . . 
flow of fluid continues as 
valve closes, but flow of solid 
material is checked off by 
constrictor construction, thus 
assuring a clean seat. 














tute of Electrical Engineers. 


Made in sizes 11/2-in., 2-in., and 2¥-in. for 
250-Ib., 300-Ib., and 600-Ilb. Comply with 
all code requirements. 


Everlasting Valve Company 


Jersey City, N. J. 
Eveslasti 
verlasting 
Jor everlasting protection 









Valves 
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YOU CAN EXPECT BETTER PER- 
FORMANCE ... GREATER VALUE 
with GLOBE SEAMLESS STEEL TUBES 


y/ No seams or welds. Globe Seamless 
@ Steel Tubes are free of weak points. 


Structurally uniform and sound from 

2 end to end; each tube pierced from a 

@ solid billet of steel, resulting in com- 
plete homogeneity of structure. 


Only first-quality killed open hearth 
and electric furnace steels can survive 
@ the Globe piercing operation—a posi- 
tive guarantee of the soundness of the 
steels used in producing Globe Tubes. 


The smooth, solid, unbroken surfaces 
@ Globe Tubes afford the utmost re- 


sistance to destructive corrosion. 


Long service records in many of the 
nation’s noteworthy power plants — 

@ their use by leading railroads, indus- 
trial and marine boiler builders—attest 
the greater value, safety, and savings 
of Globe Seamless Steel Tubes. 


Globe engineers are always available 
to assist in selecting a tube with the 
exact characteristics for your specific 
es ; we A needs. Check with a Globe engineer 
GLOBE _ ~~ before you specify Pressure tubing. 


| xy a <n GLOBE STEEL TUBES COMPANY 
i. a i . rn "a : ae | 4012 W.BURNHAM ST., pe wis. 
TUBES 


STAINLESS TUBES 
BOILER TUBES 
CONDENSER AND 
HEAT EXCHANGER TUBES 
MECHANICAL TUBING 


CHICAGO, AUGUST, 1941 














GLC 


Modern Manufacturing Equipment 
—with no reservations as to the 
scrapping of obsolete patterns, no 
compromise for out-of-date tools 
and machines when better equip- 
ment could be found—thoroughly 
modern foundry and machine equip- 
ment and good workmanship are re- 
flected in the uniform high quality 
of Vulcan apparatus. 


Progressive Engineering — manned 
by progressive, open-minded and 
practical engineers, backed by a 
Company policy of continuous and 
never-ending experimentation with 
designs, material and new methods 
of their application, but never at a 
customer’s expense. 


Thirty Years of Specialized Ex- 
perience — concentrated on _ soot 
blower apparatus has afforded time 
for the study of all practical as well 
as theoretical phases of soot elimina- 
tion, time for observation, trial and 
improvement of existing methods in 
every type of boiler and under every 
conceivable operating condition 


Write Today for 


Information 


ALC 


SOOT BLOWERS 


VULCAN SOOT BLOWER CORP., DUBOIS, PA. 
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FOR THE ENGINEER'S 
LIBRARY 





Coupon for obtaining free literature 
listed here may be found on page 141, 
under the heading Helpful Bulletins. 





Electrical Equipment 


Reduction Gears—Bulletin B-2278 

is a new 8-pp. booklet describing 
reduction gears for driving com- 
pressors, line shafts, generators, etc. 
Westinghouse Electric and Mfg. Co. 


Switch House—A new 8-pp. bul- 

letin, known as B-6142, is devoted 
to a description of metal-enclosed out- 
door switch houses for feeder or line 
protective switching equipment. Allis- 
Chalmers Mfg. Co. 


Induction Motors — Latest induc- 

tion motor construction for bracket 
and pedestal types of 250 hp. units and 
larger is described in Bulletin B-6132. 
It not only covers standard motors, 
but those with special protective fea- 
tures such as drip-proof, splash-proof 
and enclosed designs. Allis-Chalmers 
Mfg. Co. 


4 Plugs and Sockets — Bulletin 500 
describes the 500 series of plugs 
and sockets designed for 5000 v. and 
25 amp. These are multi-contact con- 
necting devices useful in many electrcal 
applications. They are especially ap- 
plicable on modern high speed produc- 
tion machinery where the component 
parts are interconnected with plugs and 
sockets. Howard B. Jones. 


Network Transformer. A 16-pp. 

bulletin, B-6152 describes trans- 
formers for secondary a.c. network sys- 
tems. Allis-Chalmers Mfg. Co. 


Circuit Breaker — Leaflet B-6165 

describes small outdoor circuit 
breakers of the frame mounted type 
rated 50,000 kv-a., 7500 v., 400 to 600 
amps. for circuit protection in moder- 
ate capacity applications. Allis-Chal- 
mers Mfg. Co. 


Adjustable Speed Drives—A.C. ad- 

justable speed drives between 1 
and 15 hp. for use over wide speed 
ranges are described in a new 4-pp. 
bulletin, DD-4063. Design details of 
motor generator, d.c. drive motor and 
rheostat are given with data on ratings 
speed ranges and _ starting torque. 
Westinghouse Electric and Mfg. Co. 


Switchgear—“Unitized” light duty, 

metal-clad switchgear for control 
stations and industrial plants are de- 
scribed in a 24-pp. bulletin, B-2273. 
Standardized units to meet all light- 
duty switchgear requirements for cir- 
cuits up to 5000 v. are covered. West- 
inghouse Electric and Mfg. Co. 


Fuse Links—Universal fuse links 

to meet the requirements of all dis- 
tribution cutouts rated up to 15 kv. are 
described in a new 8-pp. illustrated 
leaflet (Descriptive data 38-665). West- 
inghouse Electric and Mfg. Co, 











@ At left is a 30-ton 
per hour Sauerman 
unit and below is 
a typical Sauerman 
layout of large size. 





pe “ 


The Sauerman Scraper System is 
used for open storage of coal at 
hundreds of power plants where 
the speed, flexibility and continuous 
trouble-free operation of this unique 
coal-handling equipment is highly 
appreciated. Coupled with its effi- 
ciency is its low operating cost due 
to its simplicity and one-man con- 
trol. Another important advantage 

. . coal piled with a Sauerman 
Power Scraper has no air pockets 

. is tightly packed, thus elim- 
inating danger of spontaneous com- 
bustion. 





Investigate the Sauerman System 
Today. Write for Catalog! 


SAUERMAN BROS., INC. 


486 S. Clinton St. Chicago, Illinois 








How Advertising 


Speeds Progress 


8 


Besides raising our stand- 
ards of living, good adver- 
tising greatly shortens the 
time between invention 
and utilization, which 
speeds the progress of 
new industries, helps 
make men and machinery 


more productive. 


& 
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RIMES & RINKLES or 1909 
By De La U 


No more this farmer strains his eyes 
Where lamps and candles burn. 
His house as bright as bright can be, 

Is lit by electricity. 
Electric lights are cheap, you see, ' 


When made by De La Vergne. 


This Central Station Lighting Man 
In grateful praise would join. 

With De La Vergne Oil Engines he 
Produces electricity 

At small expense, and so you see 
His pockets bulge with Coin. 


eb roduc ia 

"gn an 

cartoon, “dvertising -°4 
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SALESJ CORP. 


SUBSIDIARY OF THE BALOWIN LOCOMOTIVE WORKS 


GROUP 


c..& & Bt: .6 2 
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RANAREX’ 


R UGGE D because there are 


no chemicals or fragile parts to get 
out of order. Operates on lighting 
circuit. 


QUI CK accurate readings— 
within 3/10 of 1% CO2—in 30 sec- 
onds. Makes big savings on fuel costs. 


the only mechanical 


CO: INDICATOR 
and RECORDER 





Write for free booklet to The 
Permutit Company, Dept. Al, 330 
West 42nd Street, New York, N. Y. 

* Trademark Reg. U. S. Pat. Off. 


product of 


PERMUTIT 
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Instruments and Controls 


10 Distant Recorders — Differential 

New-Matic Transmitting System 
for differences in temperatures, flows, 
levels and pressures, for separation up 
to 500 ft. between points of measure- 
ment is described in Bulletin 94-4, with 
photographic illustrations and applica- 
= diagrams. The Brown Instrument 

° 


i 1 Pneumatic Controllers — Bulletin 

No. 89-14 on Brown Control Ac- 
cessories for Pneumatic Controllers 
contains concise descriptions and ac- 
companying dimension tables with 
schematic diagrams, sizing charts for 
gas valves, liquid flow valves and steam 
valves and table of shipping weights 
for the various items. The Brown In- 
strument Co. 
1 2 Desuperheater Control — Bulletin 

No. 29-33 on Brown Desuperheater 
Control System gives a bird’s-eye view 
of the system and tells when and why 
to use it and how to use it. Schematic 
diagrams show various applications 
and can be used as a guide in selecting 
the proper type. The Brown Instru- 
ment Co. 


Pumps and Traps 


1 3 Pumps and Traps—In Defense of 

Defense is the title of a recently 
released folder giving illustrative and 
descriptive data on various types of 
poms and traps. Hoffman Specialty 


oO. 
14 Pumps — Worthington two-stage 
pumps, type U are illustrated and 
described in Builetin W-304-B2. Worth- 
ington Pump & Machinery Corp. 
15 Pumps — Southwark pumps for 
high pressures of horizontal and 
vertical triplex type, with details, di- 
mensions and capacities are treated in 
Bulletin 106. Baldwin-Southwark Divi- 
sion of Baldwin Locomotive Works. 
16 Rotary Pump — Double-helical- 
gear construction is shown for the 
G series for various types in sizes 1% to 
16 in. for speeds of 1450 to 240 r.p.m. 
and capacities of 48 to 4100 g.p.m. at 
pressures up to 300 p.s.i. in Bulletin 
W-483-B1. Worthington Pump and 
Machinery Corp. 
17 Pumping Units—-Bulletin, B-6153, 
describes complete self-contained 
engine driven pumping units for service 
entirely independent of any outside 
source of power supply. It illustrates 
various sizes and types of units ap- 
plicable to irrigation, gravel washing, 
coal washing, fire protection and for 
municipal standby service. It includes 
easily read centrifugal pump selection 
table for picking suitable unit and over- 
all dimension sheet. Allis-Chalmers 
Mfg. Co. 
1 8 Centrifugal Pumps—Bulletin 207-2 
illustrates and describes slurry and 
sludge pumps for handling liquids 
which carry solids in suspension. Law- 
rence Machine & Pump Corp. 
Centrifugal Pump—Bulletin 78 de- 
scribes the Pacific Single Stage 
Process Centrifugal Pumps Type SV, 
designed for speeds up to 3600 r.p.m., 
in sizes from 1 to 6 in. with capacities 
from 25 to 1600 g.p.m. at differential 
pressures up to 300 lb. and temperatures 
up to 800 deg. F. Component part as- 
semblies, installations and complete 
list of all dimensions make clear the 
construction and operation. Pacific 
Pump Works. 





Opportunities 
Offered 


SALES REPRESENTATIVES 
wanted in several locations to fill out 
the sales organization of an old line 
manufacturer now offering one of the 
most successful spreader stokers avail- 
able for small and medium sized boil- 
ers. This is a real opportunity for an 
aggressive salesman to tie in with a 
nationally advertised product that is 
rapidly superseding many of the older 
methods of firing. Give full particulars 
regarding your present accounts, expe- 
rience, etc. Confidential. Address J. R. 
Armstrong, Room 2100, 205 W. Wacker 
Drive, Chicago. 


Help Wanted 


Excellent opportunity young mechan- 
ical engineers, recent graduates, to 
learn all phases heat balances, engi- 
neering, design, steam power stations. 
Write giving full particulars age, edu- 
cation, salary expected, previous expe- 
rience if any. Employment New York 
City. Box 1215, Power Plant Engineer- 
ing, 53 W. Jackson Blvd., Chicago, III. 














Thoroughly experienced graduate me- 
chanical engineers for engineering, de- 
sign, steam electric stations in all me- 
chanical phases. Write giving full par- 
ticulars age, education, experience, sal- 
ary expected. Employment New York 
City. Box 1216, Power Plant Engi- 
neering, 53 W. Jackson Blvd., Chicago, 
Ill. 





Wanted: Experienced operators on 
large high pressure turbines, auxiliar- 
ies, powdered fuel boilers. Location 
approximately 100 miles from Phila- 
delphia, Pa. Box 1211 Power Plant 
Engineering, 53 W. Jackson Blvd., 
Chicago, IIl. 





Graduate Mechanical Engineers, pref- 
erably under 40, with practical experi- 
ence in boiler-room oneration and 
knowledge of combustion problems. 
No applications considered unless ac- 
companied with complete history of 
applicant’s background and experience. 
Box 1212 Power Plant Engineering, 
53 W. Jackson Blvd., Chicago, II. 





Mechanical Engineering graduates not 
over 40 for design and assembly layout 
of boilers and accessory equipment. 
Knowledge of descriptive geometry and 
thermodynamic calculations very help- 
ful. Location, Middle West and East. 
Applications must include full resume 
of schooling, firms worked for and de- 
tails of experience. Box 1213 Power 
Plant Engineering, 53 W. Jackson 
Blvd., Chicago, III. 





Reliable Buying Bulletins 

In these pages you will find advertise- 
ments of firms that make every type 
of machinery and equipment for gen- 
erating, distributing and _ utilizing 
power. Their messages constantly 
record latest progress in power plant 
equipment. They tell you who makes 
it, who stands behind it. Consider 
their advértisements as convenient and 
reliable buying bulletins. ; 
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Are you having trouble with automatic valves in your 
plant — ragged regulation, constant cleaning, re- 
peated repairs and replacements? Have you a pres- 
sure regulating problem that hasn't been licked—a 
service that has been "just too much" for the average 
automatic valve? 

There may be a practical and profitable solution 
to your problem in these five catalogs covering 
twenty-three types of Foster Pressure Regulators, for 


their content is not limited to "sales story." Such sec- 
tions as those on application, operation, installation, 
and inspection make these catalogs virtually hand- 
books of useful information. 

Send for your set. There's no cost or obligation. 
Simply ask for Bulletins |-A, 2, 5, 7, and 10 (on your 
company letterhead, please) and if you want facts 
on the selection of pressure regulators, ask for Bulletin 
31—a new four-page folder. 





FOSTER ENGINEERING 


PRESSURE REGULATORS ° RELIEF AND BACK PRESSURE VALVES * AUTOMATIC STOP AND 


CHECK VALVES * ALTITUDE VALVES *° DAMPER REGULATORS * FAN ENGINE REGULATORS 
111 MONROE STREET > NEWARK, N. J. 


PUMP GOVERNORS ° TEMPERATURE REGULATORS ° LIQUID LEVEL CONTROLLERS * FLOAT 
AND LEVER BALANCED VALVES * NON-RETURN AND TRIPLE DUTY VALVES * VACUUM 
REGULATORS OR BREAKERS * SIGHT FLOW BOXES ° STRAINERS * SAFETY VALVES 
7-FE-1 
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You can do 
hundreds of repair 
orate Mastellatccatelalscin Coley 
with these 3 cements 


Sold in 1%-oz., 7-oz., 
1-lb., 5-lb. cans; 25-lb., 
100-lb. kegs. 


SMOOTH-ON 
NO. 1 


Repairs Cracks in boilers, pumps, heaters, and cast shells of 
casings of other types of apparatus. 


Stops Leaks at bolts, rivets, seams, and joints of tanks, equip- 
ment and piping. 
Makes Loose Parts Tight on equipment, fixtures, tool handles, etc. 


SMOOTH-ON 
NO. 3 


Sold in 1-lb., 5b. 
cans; 25-lb. kegs. 





Makes Tight Joints at threaded, flanged and other types of con- 
nections. Made of soft metal that fills all openings and flows 
into rough spots. The filling is metallic and will not shrink or 
blow out. The joint is ready for immediate service when as- 
sembled. Also used for sealing rivets, seams, etc. 


SMOOTH-ON 
NO. 7 


Sold in 1-lb., 5-lb. cans; 
25-lb., 100-lb. kegs. 





Waterproofs walls from the inside; also for floors and interior 
surfaces of tanks and other containers. 

Repairs holes, ruts, and cracks in concrete floors, or for making 
an iron-hard, dust-free surface on an entire floor. 


Seals Cracks and makes water-tight joints around pipes extend- 
ing through walls or floors. 

These three Smooth-On compositions will enable you to avoid 
many lengthy repair jobs and expensive replacements, will save 
valuable time on getting equipment quickly back into service, and 
will make much of your maintenance work easier and less costly. 


F rq E E 40-Page Handbook 


shows how 
This handy repair manual is an essential 
part of the library or kit of every engi- 
neer and maintenance man. Illustrated 
by 170 diagrams showing short cuts on 
repair jobs all over the plant. Send the 
coupon today for your free copy. 


For your protec- 
tion, insist on 
Smooth-On, used 
by engineers and 
maintenance men 
more than 45 
years. Obtain- 
able from your 
supply house, or 
if necessary, 
from us. 





SQ SS SS SS SSS SSS SSS Sees 
SMOOTH-ON MFG. CO., Dept 31. 
570 Communipaw Ave., Jersey City, N. J. 


Please send SMOOTH-ON HANDBOOK. 


SMOOTH-ON 


RMN occ ccaietem Gaiebemes tipes sk eemiaeS GaSe 





for the 
Motor Car and Boat, 
Home, Factory an , 
Power Plant cot ee Ie eT Py eT es Poe ee 


— Doit with SMOOTH-ON 
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Blowers and Compressors 
Blowers—Application of Victor-Acme blowers and gas 
pumps for oil and gas fired units is illustrated and de- 

scribed in a recently released folder, Form VA-102. Roots- 

Connersville Blower Corp. 

21 Compressor — Angle Gas Engine-Compressor of type 
LFC is shown in detail with specifications and overall 

dimensions in 18 pp. Bulletin S-550 B19. Worthington Pump 

& Machinery Corp. 

Compressor Selector—To select size and type of com- 
pressor for a given job in one setting a new selector of 
slide type which gives free air delivery, r.p.m., piston dis- 
placement and motor horsepower by direct reading. Quincy 


Compressor Co. 
Belting 


23 Belting—A new catalog 2140 on Multicord belting dis- 
cusses the construction and advantages of this type belt, 
including the application of the Plylock splice to make belts 
endless on the pulleys in the plant. Tables of minimum pulley 
diameters and approximate weights of 100 ft. lengths of vary- 
ing widths are included. The B. F. Goodrich Co. 
24 V-Belts—Bulletin 2181 features tables on standard frac- 
tional horsepower V-belts and also describes the bal- 
anced construction of the V-belt and the advantages of 
V-drives. The B. F. Goodrich Co. 
Belt Lacing—A new Bulletin 731, describing Steel Belt 
Lacing for joining or repairing machine and conveyor 
belts contains information on typical applications, types and 
sizes available. The Bristol Co. 


Lubrication 

Lubricating Systems—Bulletin No. 411, 4 pp., describes 

the applications and advantages of the ‘lrabon single 
pipe non-reversing centralized lubrication system. ‘l'rabon 
tngineering Corp. 
Zi Uil Filtters—A new 4 pp. bulletin, No. 16-A, describes 

the new low priced Series PQ Frantz Permanent Magnet 
Ferrokilters for lubricating oil purification. ‘his bulletin 
describes recent additions of larger models covered by Bul- 
tin 16. The new large model, PQ-4 has a capacity of 40 
g.p.m., pipe connection size of 1% in. S. G. Frantz Co., Inc. 


Insulation 

28 Insulation—Bulletin 48-96) illustrates and describes 

Unibestos covering in block, sheet and sectional form 
with data needed for figuring an insulating job. Union 
Asbestos & Rubber Co. 

insulation ‘tester—Megohmer B-5 is described in Bul- 

letin 430, to cover 0 to 200 ohms for insulation tests, 
0 to 2000 ohms for low resistance measurements and with 
d.c. voltmeter scales of 0 to 300 and 0 to 00U v. It is self- 
contained, has steady test voltage of 500 v. and is easily 
operated. Herman H. Sticht Co., Inc. 
30 Insulating ‘Tape—A new 4 pp. illustrated catalog section 

on Two-in-One tape of interest to maintenance execu- 
tives in industry as weli as manufacturers of electrical appli- 
ances and others. ‘lwo-in-One tape gets its name because 
it combines the functions of the tape known as “splicing 
compound” and friction tape. The B. F. Goodrich Co. 
3 Insulators—Insulators for supporting bus structures, 

outdoor disconnect switches and other high voltage 
equipment are described in a new 8 pp. bulletin known as 
Descriptive data 39-400. These insulators are designed for 
use on lines with system voltages between 7.5 and 69 kv. 
Westinghouse Electric and Mfg. Co. 


Miscellaneous 
32 Water Treatment—An 8 pp. bulletin on supplementary 
treatment describes Baerite-16 coagulent for forming a 
fine, easily blown out sludge. Water Treatment Co. of 
America. 
33 Testing Machines—Southwark-Tate-Emery testing ma- 
chines in capacities of 20,000 to 4,000,000 Ib. are de- 
scribed, illustrated and uses shown in the 40 pp. bulletin No. 
161, with details of recorders, grips and controls. Baldwin 
Southwark Division of Baldwin Locomotive Works. 
Dust Removal—For removing dust from air in opera- 
tion of farm machinery, tractors and industrial plants, 
the Donaldson cleaner is described and illustrated in a cata- 
log showing types, applications and engineering organiza- 
tion. Donaldson Co., Inc. 
35 Gaskets and Packings—Complete new illustrated cata- 
log, Form PK-12A, of packings and gaskets, containing 
service recommendations and suggestions, has been recently 
announced. In addition to information on gasket styles, the 
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handbook includes recommendation tables for proper pack- 
ing, selection for diversified service, such as steam, brine, 
ammonia, acids, caustics, and oils; also factors which deter- 
mine packing performance and hints on getting the most 
out of packing. Johns-Manville. 

Rubber—A paper, Rubbers, Natural and Synthetic, 

given before the annual meeting of the Institute of Aero- 
nautical Sciences has been reproduced in mimeographed 
form and is now available upon request. The paper presents 
a comprehensive discussion of the entire field of natural and 
synthetic rubbers, their properties and applications. Public 
Relations Dept., B. F. Goodrich Co. 
31 Searchlight—For protective lighting of industrial plants 

Bulletin GEA-3576 gives dimensions, capacities and 
application of S-5 Incandescent searchlight, with mounting, 
connections and controls. General Electric Co. 
38 Hydraulic Hose—A new 4 pp. catalog, 4030, describes 

the functions of high-pressure hydraulic control hose 
and uses of the product. Commonly used and special sizes 
are listed in tables, as well as couplings, spring guards and 
adapter unions. A formula for figuring the correct bending 
radii for various sizes is one of the valuable parts of the 
catalog. The B. F. Goodrich Co. 

Metallizing—aA recently released 52 pp. catalog gives the 

history, purpose and practice of metallizing, also known 
as metal spraying. Included with many illustrations are 
applications and data giving reference to the many uses of 
the metallizing Mogul gun. Metallizing Co. of America, Inc. 

Industrial Brake—Hydraulic brakes for industrial appli- 

cations is the subject of Bulletin IU-20 containing com- 
plete information on hydraulic bridge-braking systems of 
straight hydraulic type and spring-applied magnetic-release, 
for overhead traveling cranes, coal-charging cars, transfer 
cars and the like. Wagner Electric Corp. 

Valves—New folder on Union Bonnet Bronze globe and 

angle valves covers improvements in regrinding semi- 
plug and full-plug types with bronze, copper-nickel alloy and 
stainless steel seatings, for pressures from 150 p.s.i. and tem- 
peratures to 550 deg. F. Reading-Pratt & Cady Division 
of American Chain and Cable Co., Inc. 

Couplings—Catalog No. 33 illustrates and describes 

various flexible couplings with ratings, dimensions, 
weights, and directions for ordering and installing. Included 
among the couplings is the combination automatic backstop 
coupling used where the reversal of travel is likely. D. O. 
James Mfg. Co. 








Use the Coupon to Get 
HELPFUL BULLETINS 


Bring your engineering equipment library up to 
date. Write in squares below with pencil the bul- 
letin or catalog numbers you desire. Then detach 
and mail this coupon promptly. 
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Preewaucnch PETE SAYS: 


HERE’S THE SURE 
WAY TO GET HEAT 


FAST ano CHEAP 


ANUM-METL 
VALVE 
GUARANTEED 

1 TE 


STRAIGHT-LINE 
BOTTOM 
CONNECTIONS 








STRONG 70-T TRAP 


EVERY FEATURE A / “ear ee 
MONEYSAVER! 


Unit heaters and cookers can 
be lazy or quick . . . tepid or 
torrid . . . costly or cheap. X 
They’re efficient only when you 
remove air and water quickly, so 
steam can fill them. ALL STRONG traps and 

That makes the trap impor- vives have seats anc discs 
tant. Makes the 6 moneysaving 7, 5Peci@! Pace tee 
features of STRONG’S 70-T _ thaneven STRONG’S form- 
quick-starting trap vital if you’re ¢ parts. A big money 
going to get heat FAST and ‘*¥*' 

CHEAP! Same sturdy construc- 

tion as STRONG’S 80 series trap. A year’s guarantee 
against leakage, too. Worth a 90-day money-back test? 
Your inquiry will get action quick! 


HOW DO YOU SIZE TRAPS? Easy, practical 
method in Catalog 63-PE5. Send for yours today. 





ANUM-METL 


The Strong, Carlisle & Hammond Co. 
1392 West Third St., Cleveland, O. 


STRONG 


STEAM 


STECIALTIES 
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MAXIMUM TURBINE 
PROTECTION 


with 

DAVIS 
NO. 265 
TURBINE 
BLEEDER 
RELIEF 
VALVES 





Multiple spring loading provides fast, 
accurate, pressure sang - valve we 
with much less spring load accumulation 
e SENSITIVE than in single rare Ha types. From 
CONTROL! 2 to 12 batteries of springs are used, de- 
pending on size of valve and pressure at 

which it is to relieve. 


Full port opening of large valve dise gives 
lower steam velocities, smoother flow. One 
Davis No. 265 can often replace several 
smaller “pop” safety valves. 


LARGE PORT 
OPENING! 


All pressures—from 5 to 200 Ibs. can be 
handled by valves ranging from 4 inches 
to 30 inches in size. One large power 
plant has seven No. 265 Valves on bleeder 
lines at various turbine stages! 


FULL RANGE 
OF SIZES! 


Multiple spring loading, non-sticking 
valve, large capacity, rugged construction 
—all give Davis No. 265’s a greater mar- 
gin of safety in protecting turbines: all 
add up to extra years of trouble-free serv- 
ice from turbines so protected. 


@ SAFETY! 


Write today for complete data on the Davis Line of 
valve specialties. Over sixty years of specialized 
experience stands behind Davis engineers—ready to 
help you solve your individual plant problem. DAVIS 
REGULATOR CO., 2508 South Washtenaw Avenue, 


> DAVIS 


ip 
AUTOMATIC 


eC VALVE SPECIALTIES 


yy 


Y 
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Power Plant 
Construction News 


Ark., Clarendon—Arkansas Power & Light Co., Pine 
Bluff, Ark., plans rebuilding of former electric generating 
station at Clarendon, idle for some time past, with installa- 
tion of new generating unit, high pressure boiler and 
auxiliary equipment. Estimates of cost are being made. 


Calif., Coram—Bureau of Reclamation, Denver, Colo., 
will receive bids until Aug. 18 for main and station service 
control equipment, load and frequency control equipment, 
460 v. station service and unit power switchboards, 125 v. 
battery control and distribution switchboards, battery charg- 
ers, and 2300 v. station service switchgear, for installation 
in Shasta hydroelectric power plant, Central Valley project 
(Specifications 972). Equipment will be installed by Govern- 
ment. 


Calif., Vallejo—Bureau of Yards and Docks, Navy De- 
partment, Washington, D. C., plans installation of electric 
power equipment in connection with expansion at Mare 
Island navy yard, Vallejo, including docks, shops and other 
structures. Also will install electric hoists, cranes and other 
handling and control equipment. Entire project will cost 
about $5,000,000. Appropriation in that amount is being 
arranged. 


Fla., Ocala—Swift & Co., Union Stock Yards, Chicago, 
Ill., meat packers, plan installation of electric power equip- 
ment, ice-making and refrigerating machinery, and other 
mechanical equipment in connection with expansion and im- 
provements in branch plant at Ocala. Entire project re- 
ported to cost over $85,000. Work will begin at once. 


Fla., Tampa—Tampa Electric Co., has approved plans 
for expansion and improvements in local steam-electric gen- 
erating station, with installation of additional equipment 
for increased capacity. Cost estimated close to $1,750,000. 
Work is scheduled to begin soon. 


Iil., Aurora—Western United Gas & Electric Co., Aurora, 
is arranging call for bids early in August for addition to 
local steam-electric generating station, including improve- 
ments in present plant. Additional equipment will be in- 
stalled, for which awards are being made separately. Fntire 
project estimated to cost about $500,000. Sargent & Lundy, 
Inc., 140 South Dearborn Street, Chicago, IIl., is consulting 
engineer. 


Ill., Peoria—Caterpillar Tractor Co., plans installation of 
electric power equipment in new additions to tractor manu- 
facturing plant. Cost reported over $450,000. Work is sched- 
uled to begin soon. 


Ind., Indianapolis—Indianapolis Power & Light Co., has 
approved plans for expansion and improvements in local 
steam-electric generating station on Harding Street, includ- 
ing installation of new 37,500-kw. turbine-generator unit and 
auxiliary equipment. Completion is scheduled in about 24 
mo. Cost estimated close to $2,000,000. Company now has 
work in progress on installation of similar generator unit at 
same plant, to be ready for service in August. 


Ky., Tyrone—Kentucky Utilities Co., Lexington, Ky, 
has plans under way for new steam-electric generating sta- 
tion at Tyrone, with turbine-generator units, high-pressure 
boilers and auxiliary equipment. Cost estimated close to 
$2,000,000. Sargent & Lundy, Inc., 140 South Dearborn 
Street, Chicago, IIl., is consulting engineer. 


Mich., Peavy Falls—Wisconsin-Michigan Power Co., 
Appleton, Wis., is completing plans for proposed hydro- 
electric generating station on Michigamme River, at Peavy 
Falls, Iron County, and will take bids as soon as Federal 
permit is granted, expected at early date. Dam will be 50 ft. 
high. Power station will be equipped for initial capacity 
of 21,400 hp. Two transmission lines will be built. Cost 
reported over $1,000,000. Holland, Ackerman & Holland, 
20 North Wacker Drive, Chicago, IIl., are consulting 
engineers. 


Mo., St. Louis—American Can Co., Inc., 230 Park 
Avenue, New York, N. Y., plans installation of electric 
power equipment in new one-story plant, about 500,000 sq. ft. 
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of floor space, on 30 acre tract of land on South Kings- 
highway, near Juniata Street, St. Louis, recently acquired, 
to be used for production of metal and fiber containers. 
A boiler house will be built. Entire project is reported to 
cost close to $2,000,000. Proposed to begin work soon. 


N. J., Caldwell—Board of County Freeholders, Court 
House, Newark, N. J., has approved plans for expansion and 
improvements in power plant at County Penitentiary, Cald- 
well, including installation of additional equipment. Cost esti- 
mated about $34,000. Proposed to begin work soon. Epple & 
Kahrs, 15 Washington Street, Newark, are architects and 
engineers. 


N. Y., Tahawus—Titanium Pigment Corporation, 111 
Broadway, New York, N. Y., plans installation of electric 
power equipment in new titanium plant at Tahawus (Essex 
County), comprising several large one and multi-story pro- 
duction buildings. A boiler house is planned. Entire project 
is reported to cost over $3,500,000, with machinery. A hous- 
ing development will be provided for employes. Work will 
begin soon. 


Ohio, Berea—City Council has plans maturing for expan- 
sion and improvements in municipal power plant, including 
installation of new 2000-kw. turbine-generator unit and 
auxiliary equipment. William C. Kammerer & Associates, 
Inc., 1900 Euclid Avenue, Cleveland, Ohio, is consulting 
engineer. 


Ohio, Kent—Twin Coach Co., manufacturer of motor 
busses, parts, etc., plans new steam power house for service 
at plant. Cost reported about $45,000, with boiler units and 
auxiliary equipment. Proposed to take bids at early date. 


Ore., Portland—Todd-California Shipbuilding Co., Inc., 
Latham Square Building, Oakland, Calif., plans installation 
of electric power equipment in proposed new magnesium 
plant in vicinity of Bonneville power project, in Orevon or 
Washington, exact site to be selected at early date. Electric 
power will be secured from Bonneville hydroelectric power 
station of Federal Government, on basis of about 35,000-kw. 
connected load. Entire project is reported to cost over 
$5,000,000. Chemical Engineering Division will be in charge. 


Pa., Erie—Erie County Electric Co., Twelfth and French 
Streets, has plans under way for extensions and improve- 
ments in local steam-electric generating station at West 
Fifth and Cranberry Streets, with installation of additional 
equipment for increased capacity. United Engineers & Con- 
structors, Inc., 1401 Arch Street, Philadelphia, Pa., is con- 
sulting engineer. 


Pa., Pittsburgh—Jones & Laughlin Steel Corporation, 
Third Avenue and Ross Street, nlans installation of electric 
power equipment in connection with remodeling and mod- 
ernizing former local Port Vue mill of McKeesport Tin 
Plate Co., to be used for production of artillery shell cases 
for Government. Company purchased property noted last 
fall. Facilities will be installed for large output. Entire 
project will cost about $4,000,000 and fund in that amount 
will be provided by Government for project. Work is sched- 
uled to begin soon. 


Tenn., McMinnville—Cumberland Mountain Electric Co- 
operative, Inc., care of D. P. Henegar, McMinnville, re- 
cently organized by Mr. Henegar and others, plans new 
steam-electric generating station, with initial capacity of 
about 50,000-kw., for power supply for rural electric systems 
in part of State. Site will be selected soon. Financing will 
be arranged through Federal aid. T. E. Walker, Maryville, 
Tenn., is interested in new organization. 


Va., Blackstone—Eastern Generating Electric Co-opera- 
tive, Inc.. Frank White, head of Southside Electric Co-oper- 
ative, Blackstone, president, recently organized, has plans 
under way for new steam-electric generating plant at Black- 
stone, or vicinity, for power supply for group of four electric 
co-operative organizations in this part of State. Cost re- 
ported close to $1,000,000. Proposed to carry out financing 
through Federal aid. 


Wis., Clear Lake—Wisconsin Hydro-Electric Co., Amery, 
Wis., has plans maturing for new standby power plant at 
Clear Lake, using Diesel engine-generator units and acces- 
sories. Work will begin soon. 


Wis., Whitehall—Village Council is considering installa- 
tion of new municipal power plant, using Diesel engine- 
generator units and accessories. Estimates of cost are being 
made. Mead, Ward & Hunt, State Journal Building, Madi- 
son, Wis., are consulting engineers. 
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Boiler Water Level Safety 


is Vital to continuous 














—— producion... -—— 


Guard it with Reliance ALARMS 


@ You who carry the important re- 
sponsibility for the steady flow of 
power know the alertness and skill it 
requires to avoid a break in that sup- 
ply. Reliance ALARMS —the sturdy but 


sensitive water columns that have Hardened 







‘a stainless 
served industry for 57 years—have pre- steel valve. 
vented untold millions of dollars of te rion 
loss, both in direct damage from low ery 


doers 


or high water accidents and in those 
heavier expenses from shutdowns be- 
cause of interrupted power. 

At low or high pressures, the simple 

ositive Reliance mechanism reports ste! rods. 
instantly every dangerous fluctuation 
of the water level by shrill whistle or 
electric signal. Reliance ALARMS assure 
timely response without risk of get- 





ting out of order. — 
Make sure of an admirable efficiency —_*“a7nless 


in your modern peu plant —equip 
your boilers with Reliance ALARMS. 
Write today for ALARM Bulletin. 


THE RELIANCE GAUGE COLUMN CO. 
5902 Carnegie Avenue « Cleveland, Ohio 


TRADE MOR GEC INS GAT OFF 


Reliance 


Boiler Safety Devices since 1884 
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AIR COMPRESSORS 
De Laval Steam Turbine Co. 


AIR PREHEATERS 
Air Preheater Corp. 
Babcock & Wilcox Company, The 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 


AIR WASHERS 
American Blower Corp. 
Badger & Sons Co., E. B. 


ANTI-CORROSIVE COATINGS 
Dampney Co. of Amer. 


BAFFLES, BOILER 
Engineer Co., The 


BELTING, SILENT CHAIN 
Morse Chain Co. 


BLOWERS, FAN AND 
FURNACE 
American Coal Burner Co. 
De Laval Steam Turbine Co. 


BLOWERS, TUBE 
Vulcan Soot Blower Corp. 


BLOWERS, TURBINE 
Elliott Company 
Terry Steam Turbine Co., The 


BOILER BLOW-DOWN 
SYSTEMS 
Cochrane Corporation 
Henszey Company 
National Aluminate Corp. 


BOILER COMPOUNDS 
Bird-Archer Co., The 
Buromin Co., The 
Dearborn Chemical Company 
Garratt-Callahan Co. 
Haering & Co., Inc., D. W. 


BOILER FEED WATER 
PURIFYING APPARATUS 
Permutit Co., The 
BOILER SETTINGS 
Engineer Co., The 
5On re a TURBINE 
COAT 
ieee Co. of Amer. 


BOILER TUBES 


Babcock & Wilcox Tube Co. 
Globe Steel Tubes Co. 


BOILER WATERTREATMENT 
Bird-Archer Co., The 
Buromin Company, The 
Dearborn Chemical Company 
Garratt-Callahan Co. 
Hall Laboratories, Inc. 
Haering & Co., Inc., D. W. 
National Aluminate Corp. 
Permutit Co., The 
BOILERS, POWER AND 
HEATING 
Babcock & Wilcox Company, The 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Murray Iron Works Co. 
5 thn Boiler Company 
Vogt Machine Co., Inc., Henry 
Wickes Boiler Co., The 
BREECHINGS 
Littleford Bros. 


BURNERS, COAL, PULVER- 
ZED 


Peabody Eng’r’g. Corp. 
BURNERS, GAS 

Peabody Eng’r’g. Corp. 
BURNERS, OIL 

Peabody Eng’r’g. Corp. 
BURNERS, OIL AND GAS, OIL 
AND COAL, GAS AND COAL 

Peabody Eng’r’g. Corp. 
BURNERS, WIDE RANGE OIL 

Peabody Eng’r’g. Corp. 
CABLEWAYS 

Sauerman Bros., Inc. 


CEMENT, IRON 
Smooth-On Mfg. Company 


CEMENT, REFRACTORY, 
ACID. PROOF, FURNACE 
AND HIGH TEMPERATURE 
Babcock & Wilcox Company, The 
Ehret Magnesia Mfg. Co. 
Kellogg Co., The M. W. 
CHAINS, DRIVE 
Morse Chain Co. 


CHAIN WHEELS 

Babbitt Steam Specialty Co. 
CHEMICALS, WATER 
TREATING 

Betz, W. H. & L. 

Bird-Archer Co., The 

Buromin Company, The 

Calgon, Inc. 

Dearborn Chemical Company 

Garratt-Callahan, Inc. 

Haering & Co., Inc., D. W. 

National Aluminate Corp. 

Permutit Co., The 
CHIMNEYS 

American Chimney Corp. 
CLEANING COMPOUNDS 

Calgon, Inc 

Dearborn , Company 

COAL, ASH Bantiene AND 
STORAGE EQUIPME 

Sauerman Bros., Inc. 
COAL CRUSHERS 

American Pulverizer Co. 
COALS, STOKER, GAS 
SCREEN 

Chesapeake & Ohio Lines 
COAL WEIGHING & MEAS- 
URING EQUIPMENT 

Richardson Scale Co. 


COCKS, AIR AND STEAM 
Crane Co. 
Dart Mfg. Company, E. M. 
Fairbanks Company, The 
Lunkenheimer Co., -. 
Nicholson & Co. 
Williams Valve Co., he: D. T. 


COILS & BENDS, PIPE 
Badger & Sons Co., E. B. 
COMBUSTION CONTROL 
SYSTEMS 
American Coal Burner Co. 
Bailey Meter Company 
Canton Stoker Corp. 
Cash Company, A. W. 
Engineer Co., The 
Hagan Corporation 
Hays Corporation, The 


COMBUSTION RECORDERS 
Hays Corporation, The 
Permutit Co., The 

COMPOUNDS, PIPE JOINT 
Smooth-On Mfg. Company 

COMPRESSORS, ROTARY 
Fuller Company 


CONDENSERS 
Allis-Chalmers Mfg. Co. 
Elliott Company 
Foster Wheeler Corporation 

CONTROL ZOUIPHENT, 

ELECTRIC 
Fecal Inc. 
General Electric Company 


a es. LIQUID 


Cash Company, > Ww. 
Foster Engrg. 
Northern Raine Co. 


CONVEYING SYSTEMS 
Sauerman Bros., Inc. 


COOLING SYSTEMS, 

NOZZLES AND PONDS 
American Blower Corp. 
Badger & Sons Co., E. B. 
Foster Wheeler Corporation 
Marley Co., The 
Yarnall-Waring Company 

COOLING TOWERS 
Marley Co., The 





GET ACCURATE 





One of several ADSCO Rotary Condensation 
Meters at the Kansas University, 
Lawrence, Kan. 


STEAM COSTS FOR 


Totalizes Steam Consumption per Building 
or Department—Helps You Detect Steam 
Losses and Improve UTILIZATION 


The ADSCO Rotary Condensation Meter is the low cost answer 
to establishing accurate costs for steam heating per building or 
requires little maintenance 
beyond periodic cleaning, is easy to install, operates under vac- 
uum or gravity conditions and is factory tested to an accuracy 


department. 


HEATING, PROCESSING WITH THE 


Apsco ROTARY CONDENSATION METER 


It is low in first cost, 


within 1%. 


Hundreds of these meters are standard equipment on the lines 
of district heating companies to provide the basis for monthly 
billing and are used by leading industrial plants, colleges, insti- 
state and municipal departments. 


tutions, 


federal, 


Write for quotation giving maximum pounds of condensate per 
hour that the meter would be required to handle or the square 
feet of equivalent direct radiation in the building or department to 


be metered. 


Available in 7 sizes 
250-12,000 lbs. per hour capacity 


Write for illustrated Bulletin No. 35-80E. 





AMERICAN [)ISTRICT STEAM COMPANY 


NORTH TONAWANDA, NY. 
IN BUSINESS OVER SIXTY YEARS 


POWER PLANT ENGINEERING 





